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FOREWORD 


Opinions,  interpretations,  conclusions  and  recommendations  are  those 
of  the  management  of  the  Henry  M.  Jackson  Foundation  for  the 
Advancement  of  Military  Medicine  and  are  not  necessarily  endorsed  by 

U.S.  Army. 

Where  copyrighted  material  is  quoted,  permission  has  been  obtained  to 
use  such  material. 

Where  material  from  documents  designated  for  limited  distribution  is 
quoted,  permission  has  been  obtained  to  use  the  material. 

Citations  of  commercial  organizations  and  trade  names  in  this  report 
do  not  constitute  an  official  Department  of  Army  endorsement  or  approval  of 
the  product  or  services  of  these  organizations. 

For  the  protection  of  human  subjects,  the  investigator(s)  have  adhered 
to  poUcies  of  apphcable  Federal  Law  45CFR46. 

In  conducting  research  utilizing  recombinant  DNA  technology,  the 
investigator(s)  adhered  to  current  guidelines  promulgated  by  the  Nationa 
Institutes  of  Health. 


W.  Lowe 
HIV  Research  Program  Director 
President 

Henry  M.  Jackson  Foundation 
for  the  Advancement  of  Military  Medicine 
November  30,  1994 


ABSTRACT 


A  comprehensive  HIV  Research  Program  continued  into  its  seventh  year  of 
scientific  endeavors  through  a  Cooperative  Agreement  between  the  United  States 
Army  Medical  Research  and  Materiel  Command  and  the  Henry  M.  Jackson 
Foundation  for  the  Advancement  of  Military  Medicine.  The  primary  mission  of  the 
program  remains  constant:  to  reduce  and  prevent  HIV-infection  among  military 
medical  beneficiaries.  Five  structural  Program  Areas  produce  the  science  to  achieve 
this  mission:  Preventive  Vaccines,  Behavioral  Prevention,  HIV  Disease 
Prevention,  Immunoregulation  and  Intervention  Assessmeiit.  Selected  significant 
results  and  accomplishments  during  the  reporting  period  1  October  1993  through  30 
September  1994  are  listed: 

1. )  Preventive  Vaccines; 

Demonstration  that  HIV-1  genotypes  B  and  E,  which  circulate  in 
Thailand,  are  distinct  neutralization  serotypes  and  can  co-infect  humans. 

Establishment  of  a  partnership  for  efficacy  testing  of  bivalent  (genotype 
B  and  E)  subunit  vaccines  in  Thailand. 

2. )  Behavioral  Prevention: 

Utilization  of  a  data  based  approach  to  intervention  design. 

Utilization  of  seropositive  behavioral  data  as  a  key  part  of  prevention 
agenda. 

3. )  HTV  Disease  Prevention: 

Submission  of  first  Phase  I  (Safety)  gene  therapy  protocol. 

Development  of  numerous  innovative  technologies  and  assays  for  the 
validation  of  virologic  and  immunologic  surrogate  markers. 

4. )  Immunoregulation: 

Execution  of  multi-site  vaccine  therapy  trials  with  nearly  2,500  patient  years 
accrued. 

Continuation  of  long-term  follow-up  vaccine  therapy  trials  which  have 
allowed  the  dissection  of  humoral  and  cellular  epitopes  in  natural  infection 
and  the  identification  of  additional  recogiution  sites  induced  by  immune 
manipulation. 


5.)  Intervention  Assessment: 

CoUection  of  valuable  natural  history  data  which  can  be  linked  with 
longitudinal  clinical  samples. 


Designation  of  Rockville  faciUty  as  ACTG  reference  laboratory  for 
quaifutative  PCR  and  WHMC  faciUty  as  DAIDS  reference  laboratory  for 
sorting  and  phenotypic  analysis. 


PREVENTIVE  VACCINES 


USAMRMC  Program  Area  Coordinaton  HJF  Scientific  Director: 

LTC  John  McNeil,  MD,MC,  US  Army  Francine  McCutchan,  Ph.D. 

Program  Area  Summary: 

The  primary  goal  of  this  program  area  is  to  develop  and  field  test  a 
preventive  vaccine  for  HTV-l  that  significantly  averts 'disease  manifestations  and 
virus  transmission.  The  five  major  areas  of  focus  are:  SIV  Models,  HIV-1  Model, 
Protective  Inununity,  Molecular  Epidemiology  and  Field  Site  Development. 
Research  within  these  areas  are  comprised  of  laboratory  projects,  animal  use 
protocols  and  human  use  protocols  which,  in  a  collaborative  fashion,  work 
towards  the  common  pursuit  of  an  effective  preventive  vaccine. 

Laboratory  Research  Projects/Human  Use  protocols 

Project  Number  Title  (abbreviated)  Principal  Investigator 


SIV  MODELS 


LRP29 

Live  attenuated  SIV  Vaccines 

Lewis 

RVA19 

Nef-deleted  PBJ 

Lewis 

RVA21 

Nef-deleted  SIVmac239 

Lewis 

RVA17 

Protective  Immunity-  "Quiescent"  Infection 

Lewis 

LRP30 

Evaluation  of  Whole  Inactivated  Vaccines 

Lewis 

RVA14 

Development  of  a  More  Virulent  SIV  Challenge  Lewis 
stock  from  ells 

LRP31 

Evaluation  of  Subimit  Vaccines  -  SIV  Model 

Lewis 

RVA3 

SIV  B-gal  Fusion  Peptide  Vaccine  in  Freimd's 
Adjuvant 

Lewis 

RVA13 

SIV  B-gal  Fusion  Peptide  Vaccine/Repeat  Trial 

Lewis 

RVA20 

HIV-1  MODEL 

HIV-1  B-gal  Fusion  Peptide  Vaccine  in  QS21 

Lewis 

LRP33 

Development  of  HIV-1  Model  in  Pigtailed  Macaques 

Gartner 

RVA15 

Adaptation  of  HIV-1  to  Pigtailed  Macaques  thru  Serial 
Passage 

Gartner 

LRP34 

Development  and  In  Vivo  Evaluation  of  SHIV 

Gartner 

LRP35 

Cross-Species  Adaptation 

Gartner 

RVA5 

Development  of  HIV-2  Model  in  Macaques 

Gartner 

*RVA  denotes  supporting  animal  protocol 
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Laboratory  Research  Projects/Human  Use  protocols  (continued) 
Project  Number  Title  (abbreviated) 


Principal  Investigator 


PROTECTIVE  IMMUNITY 

RV87 

RV91A 

RV107(P) 

Primary  Immunoregulation  of  HIV-1 

Evaluation  of  Possible  Dual  HTV-l  Infection 
Mucosal  Immuirity  to  HIV-1 

Artenstein 

Artenstein 

Artenstein 

PRODUCT  DEVELOPMENT 

LRP37 

LRP38 

LRP39 

LRP40 

Neutralization  Serotyping  of  HIV-1 

Evaluation  of  Seronegative  Vaccinee  Sera 

HIV-1  Enhancement 

Vaccine  Strain  Selection/Evaluation 

Mascola 

Mascola 

Mascola 

Mascola 

MOLECULAR  EPIDEMIOLOGY 

LRP36 

International  Genetic  Variation  of  HIV-1 

Mascola 

LRP41 

Intra  and  Intergenic  Recombination  between 
HTV-l  Genetic  subt)^s 

Carr 

SITE  DEVELOPMENT  -  THAILAND 


RV69A(P) 

RV91 

RV99(P) 

RV  101(P) 

RV  102(P) 

RV103(P) 

RV  104  (P) 

RV105(P) 

RV106(P) 


Behavioral  Aspects  of  Seronegative 
Trials 

Natural  History  of  HIV-1  Infection  -Thailand 
Phase  I  Trial  of  Biodne  HIV  SF2  gpl20/MF59  Vaccine 
Seronegative  Thai  Volunteers 
Screening  and  Evaluation  of  Volunteers  for  HIV-1 
Vaccine  Trials 

Prevalence  /Incidence  of  HIV-l  Among  Recruits 
Royal  Thai  Military  -  Prachuap  Khiri  Khan 
Prevalence  /  Incidence  of  HIV-1  Among  Recruits 
in  the  Royal  Thai  Army 

Feasibility  Study  for  Vaccine  Cohort  Development: 
Clinic-Based  Populations 

Feasibility  Study  for  Vaccine  Cohort  Development: 

Factory  Based  Workers  in  Lampang 
Feasibility  Study  for  Vaccine  Cohort  Development: 
_ Community-Based  Study  in  Phayao _ 


Jenkins/Kittichatr 

Carr/Markowitz 
Nitayaphan  /McNeil 

Nitayaphan/McNeil 

Torugsa /McNeil 

Achara/McNeil 

Sirisopana/McNeil 

Krinchai/McNeil 

Torugsa  /McNeil 


♦(P)  denotes  protocol  pending  approval 
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I.  OVERVIEW 

The  global  spread  of  HIV-1  has  been  swift  and  relentless.  Worldwide,  ten 
million  human  beings  are  infected,  and  no  country  or  region  has  been  spared.  The 
pandemic  poses  a  potential  threat  to  the  health  and  well-being  of  military  and 
civilian  populations  ever5rwhere.  Ten  years  of  intensive  research  on  HIV-1  and 
other  primate  lentiviruses  has  failed  to  yield  a  preventive  vaccine  of  demor\strated 
efficacy.  The  correlates  of  protective  immunity  remain  to  be  demonstrated.  Vaccine 
development  must  therefore  proceed  empirically  and  by  the  application  of 
principles  gained  from  experience  with  other  vaccines  in  use. 

Laboratory  projects,  human  use  clinical  research  protocols,  and  animal  use 
protocols  are  conducted  in  the  Preventive  Vaccines  Program  Area.  In  the 
laboratory,  the  SIV  model  is  being  used  to  investigate  correlates  of  protective 
immunity  and  for  comparative  efficacy  evaluation  of  vaccine  types.  The  HIV-1 
model  in  macaques  is  under  development  for  direct  efficacy  testing  of  HIV-1 
vaccines.  Molecular  epidemiology  of  BHV-l  is  being  tracked  globally  and  evaluated 
intensively  for  future  vaccine  trial  sites.  The  correlates  of  protective  immunity  are 
being  evaluated  using  materials  from  human  clinical  research  and  from  field  studies 
of  informative  situations.  Direct  participation  in  product  development  is  imderway, 
both  generically  with  the  collection  of  data  for  candidate  vaccine  strain  selection  and 
specifically  in  support  of  the  development  of  two  vaccine  candidates  by  companies. 
Infrastructure  development,  natural  history  studies,  and  cohort  development 
projects  are  underway  in  Thailand  where  the  first  candidate  vaccines  will  be 
evaluated  within  this  program  area.  Initial  evaluations  of  candidate  vaccines  are 
slated  for  early  1995  and  will  continue  serially  with  different  products  and 
combinations. 

During  the  period  covered  by  this  report  several  structural/ organizational 
changes  have  been  accomplished  to  further  the  program  goals.  Much  of  the  work  in 
the  Program  Area  is  now  carried  out  collaboratively  with  other  HIV  Research 
Program  Areas,  maximizing  the  research  and  minimizing  duplication  of  effort. 

Areas  of  intersection  between  this  Program  Area  and  the  Immunoregulation 
Program  Area  have  been  identified  and  cross-program  area  teams  have  been  formed 
to  accomplish  specific  projects.  Much  of  the  development  of  both  the  concepts  and 
the  laboratory  capabilities  that  support  seropositive  clinical  trials  of  HIV-l  vacdnes 
also  applies  to  preventive  vaccine  trials.  Many  of  the  international  human  clinical 
reagents,  some  of  the  genetic  data,  and  some  reagents  from  animal  model  vaccine 
trials  provide  added  depth  to  studies  of  immimoregulation  of  HTV-l.  Similarly,  the 
expertise  of  the  Intervention  Assessment  Program  Area  in  the  development  of 
quantitative  validated  assays  for  determination  of  viral  load  can,  with  collaborative 
arrangements  in  place,  be  applied  to  evaluation  of  animal  models  and  to  specialized 
problems  of  molecular  epidemiology.  Lastly,  the  Behavioral  Prevention  Program 
Area  provides  behavioral  scientific  consultation  to  this  Program  Area  iri  the 
development  and  evaluation  of  methods  for  recruitment  and  retention  of  vaccine 
trial  participants. 
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II.  GOALS  AND  OBJECTIVES 

The  goal  of  the  Preventive  Vaccines  Program  Area  is  to  develop  and  field 
test  a  preventive  vaccine  for  HTV-l  that  significantly  averts  disease 
manifestations  and  virus  transmission.  HistoricaUy,  preventive  vaccines  have 
formed  the  best  and  often  the  only  strategy  to  combat  viral  diseases.  Given  the 
potential  needs  of  the  U.  S.  Military  to  deploy  personnel  to  HIV-1  endemic  areas, 
an  effective  preventive  vaccine,  coupled  with  appropriate  counseling  and  testing 
programs,  is  expected  to  be  the  most  effective  strategy  to  maintain  readiness  and 
strength.  Specific  objectives  within  this  Program  Area  in  support  of  the  primary 
goal  include  the  following: 

A.  Evaluate  worldwide  genetic  variation  of  HIV-1,  describe  regional 
distribution  and  prevalence  of  variants,  investigate  immunological 
correlates  of  variation,  and  select  prototype  strains  for  vaccine 
construct  development  and  evaluation. 

B.  Support  development  and  evaluation  of  at  least  one  prototype  HIV- 
1  whole  inactivated  and/or  live-attenuated  virus  vaccine  candidate. 

C.  Provide  technological  data  gathered  from  laboratory,  animal  and 
human  clinical  studies  to  support  selection  of  candidate 
prophylactic  vaccines  for  clinical  testing  in  at-risk  individuals. 

D.  Conduct  detailed  population  definition  and  assessment  of  HTV-l 
iitfections  in  a  candidate  test  site  and  provide  sufficient 
technological  data  to  implement  field  efficacy  trials  of  HIV-1 
prophylactic  vaccines. 

E.  Utilize  observational  studies  to  assess  beneficial/ detrimental 
characteristics,  both  virologic  and  immimologic,  that  contribute  to 
rapid  vs.  slow  progression,  acute  primary  HIV  immunoregulation, 
the  outcome  of  potential  transmission  events  and  the  occurrence  of 
highly  exposed,  persistently  seronegative  individuals. 

F.  Develop  relevant  vaccination/ challenge  systems  in  nonhuman 
primates  -  including  HIV-1,  SIV  and  SHIV  and  establish 
quantifiable  endpoints  for  protection. 
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III.  TECHNICAL  APPROACH 

This  Program  Area  is  divided  into  five  primary  areas  of  focus:  SIV 
Models,  HIV-1  Model,  Protective  Immunity,  Product  Development,  Molecular 
Epidemiology  and  Site  Development .  Each  of  these  five  major  areas  are 
comprised  of  a  combination  of  laboratory  projects,  animal  use  protocols  and 
human  use  protocols.  The  technical  approach  to  this  program  area  is  detailed 
below;  an  overview  of  each  area  is  presented  and  is  followed  by  information  on 
the  projects  and  protocols. 

A.  SIV  Model 

Svunmary: 

The  Preventive  Vaccines  Program  Area  has  focused  its  basic  research 
activities  on  the  only  experimental  model  of  AIDS  to  convincingly  demonstrate 
an  efficacious  preventive  vaccine:  the  live  attenuated  SIV  vaccine.  The  objectives 
in  this  particular  area  are  to  confirm  and  extend  this  observation  and  to  make  use 
of  reagents  from  protected  animals  to  attempt  to  determine  correlates  of 
protective  immunity.  The  researchers  are  well  on  their  way  to  meeting  the  first 
objective  but  progress  has  been  slower  towards  meeting  the  second  objective. 

The  SrVmac239  virus  was  initially  used  to  demonstrate  protective 
immunity  against  homologous  challenge.  This  virus  generates  a  more  protracted 
disease  course  in  vivo  than  its  imdoned  parent,  SrVmac251,  and  it  appears  that 
during  the  molecular  cloning  of  SIVmac239  a  less  virulent  virus  was  selected. 

The  researchers  have  taken  advantage  of  the  reverse  situation,  virus  PBJ14,  in 
which  a  molecularly  cloned  virus  is  more  virulent  than  the  imdoned  parental 
stock.  It  was  postulated  that  superpHDsition  of  the  "attenuating"  effect  of  a 
deletion  in  the  nef  gene  upon  a  highly  replicative,  highly  vi^ent  strain  might 
provide  a  superior  protective  effect  because  of  increased  initial  replication  and 
spread  of  the  virus.  Also,  the  homologous  challenge  would  be  acutely  lethal, 
providing  a  quick  (and  quite  dramatic)  evaluation  of  protective  efficacy.  Initial 
indications  are  very  positive  that  this  experiment  is  going  to  be  possible. 

Deletion  of  the  nef  gene  did  abrogate  the  acute  lethality  of  PBJ14.  The 
attenuated  strain  is  still  highly  replicative,  with  virus  isolation  from  blood 
persisting  for  weeks  and  then  waning. 

The  SrVmac239  live  attenuated  vaccine  experiment  was  also  initiated  this 
year.  In  addition  to  a  confirmation  of  protection  with  this  strain,  long  term 
natural  history  studies  have  been  set  up,  including  early  sacrifice  of  several 
animals  to  better  understand  early  events  that  generate  protective  immimity;  the 
maintenance  of  immune  function  in  vaccinated  animals  will  also  be  investigated. 
None  of  this  is  being  done  by  other  groups  working  with  this  model. 
Comparative  evaluations  of  the  SIVmac239  and  the  SIV  PBJ  experiments  should 
yield  additional  insights  into  common  principles  of  protective  immunity.  The 
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researchers  believe  that  these  lines  of  investigation  have  significant  potential  to 
advance  this  field  and  this  Program  Area  is  well  positioned  to  gather  important 
data. 


Development  of  evaluative  capability  in  the  SIV  model  has  been  slow. 

Lack  of  available  reagents  and,  in  some  cases,  of  developed  assays,  has  hampered 
progress.  However,  all  of  the  assays  that  are  not  yet  developed  are  being  worked 
on  with  the  exception  of  T-cell  proliferation  and  CTLs. 

The  objective  to  be  met  by  evaluation  of  whole  inactivated  SIV  vaccine  is 
comparative  efficacy  with  live  attenuated  vaccines.  Progress  has  been  hindered 
by  lack  of  a  suitable  production  cell  line  of  SIV  origin.  A  suitable  cell  line  is  being 
pursued  under  contract  to  ABI  but  progress  has  been  minimal.  At  this  juncture, 
the  researchers  plan  to  reassess  the  importance  of  this  component  and  either 
discontinue  the  work  or  devote  the  necessary  resources  to  complete  the  work. 

Subunit  vaccine  evaluations  are  currently  limited  to  SIV  and  HIV 
peptides.  The  three  remaining  monkeys  from  file  initial  6-gal  fusion  peptide 
experiment  are  being  held  until  the  endpoint  of  terminal  morbidity.  The  repeat 
trial  of  this  vaccine  with  ten  animals  is  troubled.  If  anti-SIV  ^ptide  Ab  is  not 
measurable  after  the  4th  boost,  the  researchers  will  have  to  either  challenge 
anyway  or  recycle  controls  to  other  experiments  and  abandon  vaccinees.  The 
apparent  lack  of  immimogenicity  of  this  vaccine  is  not  imderstood  at  this  point. 
The  fusion  peptides  utilized  were  derived  from  a  different  production  lot  than 
used  in  the  first  experiment. 

The  study  of  HIV-1  fusion  peptides  is  a  safety/immimogenicity  study 
conducted  through  a  CRADA  with  UNTVAX,  comparing  Freund's  with  QS21 
adjuvant.  It  is  ongoing  with  satisfactory  progress  with  the  exception  of  one 
adverse  reaction  to  Freimd's  which  was  noted  in  a  pigtailed  macaque. 

The  future  viability  of  the  Subunit  vaccine  project  of  this  program  (LRP31) 
is  doubtful  for  three  reasons;  1)  efficacy  evaluations  caimot  be  easily  done  due 
to  a  delay  in  disease  development  is  the  maximum  beneficial  effect  expected;  2) 
challenge  stocks  are  not  yet  available  for  HIV-1  component  and  those  used  for 
the  SrV  component  produce  a  protracted  disease  course;  3)  subunit  vaccines 
completely  analogous  to  those  used  in  human  efficacy  trials  (produced  in  CHO 
cells)  are  not  currently  available.  It  is  anticipated  that  this  project  will  be 
terminated  in  the  near  future. 

The  following  text  describes  the  protocols  and  projects  executed  during 
the  past  year  with  progress;  significant  findings  are  also  delineated. 
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SIV  Model  -  Technical  Approach: 

LRP29  -  "Live  Attenuated  Vaccines"  - 

RVA 19  -  "SIVsm/PBj  Anef  Attenuated  Virus  Model  Development"- 

Project  Description; 

These  studies  were  initiated  in  order  to  study  the  utility  of  a  nef  deleted 
SrVPBj  molecular  clone  as  an  immunogen,  SIVPBj  had  been  shown  previously  to 
grow  rapidly  to  high  titer  and  to  be  lethal  in  pig-tailed  macaques.  The  working 
hypothesis  was  that  a  nef  deleted  PBj  isolate  will  still  grow  to  high  titer,  but 
would  not  be  lethal.  This  should  lead  to  the  development  of  Wgh  levels  of 
humoral  and  cellular  immunity  in  the  infected  macaques,  while  not  leading  to 
disease  development.  This  project  also  proposed  to  determine  the  natural  history 
of  the  infection  and  compare  this  to  data  previously  generated  in  our 
laboratories.  If  the  virus  was  foxmd  to  be  avirulent,  additional  studies  would  be 
performed  to  determine  the  ability  of  the  generated  immime  response  to  protect 
the  animals  from  subsequent  challenge  with  virulent  SIV  of  either  homologous 
or  heterologous  genotype.  Additional  studies  were  also  proposed  to  determine 
the  effect  of  the  nef  deleted  virus  on  the  integrity  of  the  infected  macaques. 

Significant  Findings; 

To  date,  virus  stocks  have  been  grown  in  human  Peripheral  Blood 
Lymphocytes  (PBL),  pigtail  PBL,  AA2  and  CEMxl74  cells.  The  virus  did  not 
grow  well  in  primary  cells,  but  did  grow  to  reasonable  titers  in  cell  lines.  Five 
pigtaUed  macaques  were  inoculated  with  an  AA2  derived  stock  and  all  have 
been  infected.  Virus  isolation  was  not  difficult  during  the  4  weeks  following 
inoculation,  but  became  more  difficult  as  time  progressed.  The  animals 
developed  detectable  SIV  specific  antibodies  by  2  weeks  Post  Inoculum  (PI)  and 
these  titers  continued  to  increase  to  high  levels  by  10  weeks  PI.  The  animals 
showed  no  signs  of  acute  disease  and  remained  healthy  durmg  the  period  of 
study. 


RVA21  -  "SrVmac/239  Anef  Attenuated  Virus  Model  Development"- _ 

Project  Description; 

With  the  recently  reported  success  using  an  SrVmac239  nef  deleted  virus 
as  an  attenuated  virus  vaccine,  the  Program  Area's  laboratories  initiated  a  project 
to  study  the  potential  use  of  attenuated  viruses  as  vaccine  sources.  These  studies 
were  proposed  to  expand  and  further  study  the  utility  of  the  nef  deleted  SIV 
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molecular  clone  as  an  immunogen.  This  project  also  proposed  to  determine  the 

natural  history  of  the  infection  and  to  compare  it  to  data  generated  in  our 

laboratories  and  in  collaboration  with  researchers  at  the  New  England  Regmnal 
Primate  Center  using  the  non-attenuated  239  virus  isolate.  Additional  studies 
would  be  performed  to  determine  the  ability  of  the  generated  immune  response 
to  protect  the  animals  from  subsequent  challenge  with  virulent  SIV  of  either 
homologous  or  heterologous  genotype. 


Significant  Findings: 

Currently,  virus  stocks  have  grown  in  human  PBL,  rhesus  PBL,  AA2  and 
CEMxl74  cells.  The  virus  did  not  grow  well  in  primary  cells,  but  did  grow  to 
reasonable  titers  in  ceU  lines.  Five  Rhesus  macaques  were  moculated  with  m 
AA2  derived  stock  and  all  have  been  infected.  Virus  isolation  was  routoe  durmg 
the  4  weeks  foUowing  inoculation.  The  animals  developed  detectable  SIV  speahc 
antibodies  by  2  weeks  PI  and  titers  continued  to  mcrease  to  moderate  levels  by  4 
weeks  PI.  The  animals  showed  no  signs  of  acute  disease  and  remained 
during  the  period  of  study.  Fifteen  additional  animals  were  inoculated  with  the 
stock  and  are  currently  being  observed. 


RVA 17  -  ""  Dual  Infection  of  Rhesus  with  SIV"'- _ _ _ _ _ 

Project  Description: 

Superinfection  by  distantly  related  primate  lentiviruses  has  been 
suggested  as  a  possible  source  of  recombinant  viruses  with  a  potential  to 
exacerbate  disease.  Dual  infections  by  closely  related  retroviruses  possibly  may 
not  occur  naturally  due  to  viral  interference  or  immune  resistance.  This 
phenomenon  has  been  attributed  to  the  blocking  of  the  viral  ceU-smf  ace  receptor, 
or  to  immunity  against  superinfection.  Superinfections  by  two  distinct  lentivirus 
types  have  been  reported  in  vitro  using  HIV-1  and  HIV-2,  but  only  in  cells  that 
retained  their  surface  CD4  after  infection.  Dual  infection  of  a  single  ceU  by 
lentiviruses  was  found  to  generate  viral  pseudotypes  with  altered  host  ranges 
and  phenotypic  mixing  between  the  two  viruses.  Dual  lentivirus  “^ectic^  of 
HIV-1  and  HIV-2  have  been  reported  in  humans.  Dual  infections  with  SIV 
isolates  have  also  been  attempted,  but  only  for  the  purpose  of  vaccination  with 
the  first  infection  being  of  an  attenuated  strain.  The  purpose  is  to  determme  if 
dual  infection  by  two  virulent  and  pathogenic  SIV  isolates  could  occur  in  rhesus 
macaques,  and  if  so  to  observe  for  possible  alterations  in  disease  course. 

The  monkeys  used  in  this  protocol  were  from  a  previous  protocol  (RVA  8  - 
Protective  Effect  of  Neutralizing  Antibody).  These  animals  received  challenge 
10ID50  of  SIVmne/ells.  Eight  seropositive  (and  two  seronegative)  animals  were 
utilized  for  this  study.  The  seropositive  animals  were  divided  into  two  groups  of 
4  animals  each,  and  received  either  a  high  dose  (1000  MID)  or  a  low  dose  (10 
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MID)  of  the  SIV  molecular  done  239.  Two  additional  seronegative  animals 
served  as  controls. 

Significant  Findings: 

The  monkeys  were  challenged  with  SIV239  in  February  1993  and  are 
currently  being  studied  for  disease  outcome.  The  isolates  used  in  this  study  were 
a  molecular  done,  SIVmac239  and  a  biologic  done,  SIVmne/Ells.  These  isolates 
differed  genetically  by  6%  in  envelope  and  by  3%  in  the  gag.  regions.  As 
mentioned  above,  eight  rhesus  macaques  were  used  that  had  been  previously 
infected  (10-12  months )  with  SIVmne/Ells.  The  monkeys  had  circulating  SIV 
antibody,  had  been  virus  isolation  positive,  but  at  the  time  of  the  second 
challenge  were  isolation  negative.  The  monkeys  were  subsequently  challenged 
with  either  10 ID50  or  1000 ID50  of  SIVmac239.  Seven  of  the  eight  animals 
became  isolation  positive  within  14  day  after  the  239  challenge.  All  7  had 
anamnestic  responses  to  SIV  by  7  to  21days  PI.  The  remaining  macaque,  which 
had  the  highest  level  of  SlV-antibody  prior  to  the  second  challenge,  became 
isolation  positive  on  week  6  PL  Four  of  the  eight  animals  became  difficult  to  ^ 
coculture  by  10  weeks,  but  only  one  remained  isolation  negative.  The  remai^g 
4  were  routinely  positive.  No  acute  syndrome  was  detected  in  any  of  the  animak 
with  pre-existing  immunity,  whereas  control  animals  had  detectable  antigenemia 
and  lymphadenopathy  within  two  weeks  PI.  Analysis  by  Reverse  Transcriptase- 
Polymerase  Chain  Reaction  (RT-PCR)  of  virus  loads  in  the  peripheral  blood 
indicated  that  antibody  levels  prior  to  the  second  challenge  correlated  inversely 
with  detectable  virus.  The  PCR  and  restriction  analysis  indicated  that  the  virus 
isolated  3  weeks  post  infection  was  SrVmac239.  These  findings  showed  that 

rhesus  macaques  with  varying  levels  of  pre-existing  SIV  immunity  to 

SrVmne/Ells  can  be  dually  infected  wiA  SIVmac239.  The  pre-existing  immumty 
was  not  sufficient  to  block  infection  by  the  second  isolate,  but  the  level  of  dual 
infection  and  pattern  of  virus  isolation  appeared  to  be  a  function  of  the  level  of 
this  immunity. 


LRP30  -  "  Whole  Inactivated  Vaccines"  - 

_ RVA14  -  "Titration  of  a  In  Vivo  Passaged  Ells  Virus  Stock  (69R)"  - _ 

Project  Description: 

This  project  was  conducted  to  test  and  study  a  rhesus  passaged 
SIVmne/Ells  virus  and  virus  infected  cells  which  were  proposed  for  use  in 
future  MMCARR  vaccine  and  pathogenesis  studies.  Stocks  of  cell  associated  and 
cell  free  virus  were  generated  using  cells  isolated  from  an  SIVmne/Ells 
chronically  infected  macaque.  Stocks  of  cell  free  virus  were  produced  in  normal 
pigtailed  macaque  PBL.  Studies  with  SLVells  indicated  that  the  disease  course  is 
more  predictable,  but  prolonged  with  detectable  pathogenesis  not  observed  xmtil 
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latG  in  disease.  Passage  of  the  Ells  virus  has  caused  a  more  rapid  disease 
progression  (1.5  years  versus  >3  years)  with  increased  pathogenesis,  while 
maintaining  its  less  severe  acute  disease.  The  use  of  this  virus  isolate  for  future 
vaccine  studies  should  allow  for  a  more  rapid  end  point  while  not  overwhelming 
the  immune  response  generated  following  immunization. 

Significant  Findings: 

Three  monkeys  were  chaUenged  (3-11-94)  with  the  69R  virus  grown  in 
pigtail  PEL.  The  free  virus  stock  had  been  titered  at  103  Tissue  Culture  Infective 
Dose  50  (TCID50  per  milliliter)  and  each  monkey  received  a  dilution  of  the  virus 
stock  of  10-3, 10-4  or  10-5  dilution.  All  three  animals  became  infected  by  all 
criteria.  One  animal  died  5  month  post  challenge,  and  a  second  animal  is 
currently  showing  signs  of  AIDS.  A  second  group  of  animals  were  challenged  (6- 
16-94)  with  dilutions  of  10-5, 10-6, 10-7  of  the  stock.  All  of  these  animals 
remained  virus  isolation  negative  and  antibody  negative.  A  third  group  of 
animals  was  challenged  (9-3-94)  with  dilutions  10*4, 10-5  and  10-6.  The  animal 
receiving  the  10-4  dilution  is  currently  virus  isolation  positive,  while  the 
remaining  two  animals  are  virus  negative.  Using  the  current  data  obtained  from 
9  aiumals,  the  Infective  Dose  50  (ID50)  for  the  rhesus  macaque  of  this  stock  of 
free  virus  is  a  dilution  of  1  x  10^. - 

LRP31  -  "Subunit  Vaccine" 

_ RVA  3  -  "g-gal  Fusion  Peptide  Vaccine"  -  _ 

Project  Description: 

This  study  was  a  continuation  of  the  development  of  a  peptide  vaccine  by 
the  HIV  Research  Program.  The  peptides  were  chosen  for  their  conserved  amino 
acid  sequences  and  their  immimoreactivity  in  HTV  and  SIV  seropositive  people 
or  macaques  respectively.  Synthetic  duplex  DNA  coding  for  these  sequences 
from  HTV-l,  HIV-2  and  different  SIVs'  were  cloned  upstream  from  coding 
sequences  for  the  immimocarrier,  fi-galactosidase  (6-gal).  These  vectors  were 
then  inserted  into  E.  coli  bacteria  for  the  production  of  useable  amoimts  of  the  6- 
gal  peptide  fusion  proteins. 

The  initial  protocol  used  six  rhesus  macaques,  three  received  a  cocktail  of 
four  peptides  (SIV-88,  SIV-500,  SIV-584,  and  SIV-647)  linked  to  6-galactosidase 
and  three  controls  received  6-gal  alone.  The  monkeys  received  four 
immunizations  over  a  one  year  period.  The  first  immunization  used  Freund  s 
complete  adjuvant,  followed  two  weeks  later  with  Freund  s  incomplete  adjuvant. 
The  last  two  immunizations  consisted  of  the  peptide-6-gal  cocktail  alone. 
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Significant  Findings: 

The  first  stage  of  the  project  showed  that  this  vaccine  strategy  induced 
high  antibody  titers  to  the  four  fi-gal  linked  amino  terminus  peptides  chosen 
(SIV-88,  SIV-500,  SIV-584,  and  SIV-647)  as  tested  by  ELISA  and  dot  blot  assays.  In 
addition,  two  of  the  three  monkeys  receiving  peptides  developed,  detectable 
responses  to  gpl20  on  an  immunoblot  using  SIVmne  as  the  antigen.  Neutralizing 
antibody  was  also  detectable  at  a  low  level  in  all  of  the  vaccinated  monkeys. 
Following  challenge  with  SIVmne/Ells  aU  of  the  control  monkeys  (immunized 
with  the  fi-gal  carrier  protein)  became  virus  positive  by  week  4  and  remained 
persistenfly  positive  in  two  cases.  All  of  the  vacdnees  showed  signs  of  Imuted 
virus  replication,  but  for  two  years  the  virus  has  not  been  isolated  from  the 
peripheral  blood  of  these  animals.  During  this  time  two  controls  died  of  AIDS 
and  the  remaining  control  is  showing  signs  of  CD4+  cell  loss,  is  routinely  virus 
positive  and  has  signs  of  immtme  depression,  while  two  vaccinates  have 
remained  healthy,  virus  isolation  negative,  with  no  CD4+  cell  loss.  One 
vaccinate  has  died  of  SIV  induced  AIDS.  This  peptide  immunized  monkey,  4GI, 
had  the  lowest  antiviral  antibody  response  and  had  the  highest  viral  load 
following  challenge.  Lymph  nodes  isolated  from  the  vaccinated  macaques  were 
foimd  to  contain  SIV  DNA  and  one  had  isolatible  virus.  Transfer  of  viable  lymph 
node  cells  and  whole  blood  from  these;  vaccinates  to  SIV  naive  macaques  did  not 
transfer  detectable  SIV  infection.  This  indicates  that  the  vaccinates,  although  SIV 
infected,  have  been  able  to  inhibit  virus  replication  and  potential  transfer  to  naive 
hosts.  Recently  the  researchers  have  shown  the  plasma  collected  from  peptide 
immunized  macaques,  when  used  to  pretreat  monkeys,  protected  50  A  of  the 
naive  monkeys  from  SIV  infection. 

Three  monkeys  are  being  held  for  final  outcome  of  disease.  The  three 
monkeys  (3X7, 4GP  and  4GC)  are  currently  over  four  years  into  the  study.  These 
animals  are  being  held  for  determination  of  immune  respo^es  following 
SIVmne /Ells  infection.  Two  were  vaccinated  with  SIV  fusion  peptides  and  are 
currently  healthy,  routinely  virus  negative  and  with  circulating  CD4  cell 
numbers  stable.  One  animal  has  low  levels  of  envelope  antibodies  while  the  other 
has  medium  to  high  levels  of  antibody  to  all  the  major  viral  proteins.  The 
remaining  control  animal  is  routinely  virus  isolation  positive,  has  low  circulating 
CD4  cells  numbers  and  high  levels  of  anti-SIV  antibodies.  Two  of  the  three 
controls  and  one  of  the  vaccinates  in  this  study  died.  The  remaining  monkeys  are 
currently  being  used  as  positive  controls  for  a  number  of  assays  being  developed 
to  study  macaque  humoral  and  cellular  immunity  developed  following  infection. 
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RVA13  -  "fi-gal  Fusion  Peptide  Repeat  Trial”- 


Project  Description: 

This  study  is  a  repeat  study  of  RVA-3  (Vaccines  for  SIV)  -  described  above 
-  using  the  same  fusion  peptides  generated  in  E-coli  bacteria.  The,  peptides  were 
chosen  due  to  their  conserved  amino  acid  sequences  and  due  to  their 
immimogenicity  in  HIV  and  SIV  seropositive  p>eople  or  macaques. 

This  study  currently  consists  of  10  rhesus  macaques  (5  vaccinates  and  5 
controls).  They  have  received  3  doses  of  vaccines  and  are  awaiting  their  filial 
boost  and  challenge.  They  do  not  have  western  blot  reactivity  or  neutralizing 
antibody.  Further  analysis  has  been  performed  using  a  new  ELISA  system 
developed  by  Dr.  Loomis  -  Immunoregulation  Program  Area.  Alternate 
neutralization  assays  are  also  currently  being  performed.  A  standard  ELISA  to 
detect  U-galatosidase  antibodies  was  used. 

Significant  Findings: 

It  was  determined  that  all  of  the  animals  developed  fi-galatosidase 
specific  antibodies.  The  titers  ranged  between  lO^  to  10^.  All  of  the  immunized 
monkeys  developed  high  titers  to  the  four  peptides.  In  addition,  two  of  the  three 
monkeys  receiving  peptides  developed  detectable  responses  to  gpl20  on  an 
immimoblot  using  SlVmne  as  the  antigen.  Neutralizing  antibody  was  also 
detectable  at  a  low  level  in  all  of  the  vaccinated  monkeys.  One  week  following 
the  last  immunization,  the  animals  were  challenged  with  a  dose  of  100  TCID  of 
SIVmneEllS. 


RVA20  -  •'Immunization  of  Pigtailed  Macaques  with  HIV-1  fusion  Peptides”- 
Project  Description: 

This  study  tested  the  character  of  the  immunity  generated  following 
vaccination  with  conserved  regions  of  the  human  lentivirus  envelope.  To  test  this 
pigtailed  macaques  were  immunized  with  a  mixture  of  88, 500, 582  and  .647 
peptides  from  HIV-1.  Two  adjuvants  were  used  for  this  study,  QS-21  and 
incomplete  Freund's  adjuvant.  Control  monkeys  were  immunized  with  fi-gal  in 
adjuvant.  The  monkeys  were  followed  for  the  immune  response  generated 
following  immunization.  The  monkeys  were  then  challenged  with  a  macaque 
titrated  stock  of  SHIV  or  HTV-l.  The  E-galactosidase  alone  groups  were  used  as 
challenge  controls. 
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Significant  Findings: 

15  pigtailed  macaques  received  two  doses  of  the  proposed 
immunizations.  All  of  the  animals  generated  anti-fi-galactosidase  immunity.  One 
adverse  reaction  to  the  immunogens  or  adjuvants  was  noted. 


B.  HIV-1  Model 
Siunmary: 

Serial  passage  of  a  chimp-adapted  HIV-1  nib  strain  in  pig-tahed  macaques 
is  apparently  yielding  a  more  highly  replicative  isolate  and  one  which  fairly 
consistently  infects  pigtailed  macaques  from  cell-free  viral  stocks. 

Seroconversion  of  infected  animals  to  multiple  HIV-1  proteins  is  increasingly 
rapid.  However,  virus  isolation  is  still  sporadic.  Much  work  remains  to  be  done 
to  generate  a  well-characterized,  titered  HIV-1  challenge  stock.  First,  more 
consistent  virus  isolation  and  convincing  persistence  of  virus  over  at  least  6 
months  is  desirable.  Otherwise,  time  may  serve  as  a  "vaccine"  for  infected 
animals.  The  second  problem  is  that  it  is  unclear  whether  pigtailed  macaque 
rplls  are  preferred  to  human  cells  in  vitro  by  the  current  stocks.  It  may  be  difficult 
to  decide  how  to  titrate  the  eventual  challenge  stock  if  this  preference  is  not 
clarified.  Another  difficulty  is  the  limited  number  of  animals  available.  The 
researchers  may  need  to  use  all  of  the  animals  that  they  were  able  to  obtain  for 
model  development,  leaving  the  actual  use  of  fixe  challenge  stock  for 
collaborations  with  other  groups  with  more  access  to  animals.  Nonetheless,  this 
project  is  moving  reasonably  well  and  will  probably  yield  a  very  valuable 
reagent  for  vaccine  development  if  carried  to  completion. 

The  objective  of  the  SmV  project  (LRP  34)  is  to  provide  for  heterologous 
challenge  among  HIV-1  clades.  This  is  a  collaborative  project  between  this 
Program  Area  and  Chiron-Biocene  with  both  laboratories  working  to  cons^ct 
Clade  E  SHIVs.  This  Program  Area  probably  has  the  world’s  best  availability  of 
reagents  for  this  project.  The  HIV-2  experiments 
(LRI’SS)  have  been  discontinued. 
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HIV-1  Model :  Technical  Approach: 

LRP33  -  "HIV-1  Adaptation  to  Pig-tailed  Macaques"- 

RVA15  -  "HIV-1  Models  in  Primates"- _  _ _ 

Project  Description: 

A  total  of  12  monkeys  are  currently  on  study,  10  pig-tailed  macaques,  1 
cynomolgus  macaque  and  1  cynomolgus/pig-tail  hybrid;  animals  are  housed  at 
Southern  Research  Institution  in  Frederick,  MD. 

The  desirability  of  an  HIV-1  model  of  infection  in  monkeys  is  obvious.  The 
necessary  first  objective  of  this  project  was  to  identify  and  characterize  an  HIV-l 
isolate  able  to  establish  persistent  infection  in  vivo  for  at  least  six  months  as 
demonstrable  by  frequent  isolation  of  infectious  virus  from  peripheral  blood  cells 
and  maintenance  of  a  weU-developed  anti-viral  antibody  response  to  multiple 
viral  proteins.  Following  identification  of  a  candidate  isolate  via  in  vitro  studies, 
four  pig-tailed  macaques  were  inoculated  using  autologous  cells  exposed  to  the 
virus  in  vitro.  Although  this  initial  in  vivo  experiment  was  severely 
compromised  because  two  of  the  four  animals  had  to  be  sacrificed  prematurely, 
being  infected  with  Simian  Retrovirus  type  D  (SRV),  the  resear  Aers  were  able  to 
demonstrate  long-term  persistent  infection  in  one  animal  as  evidenced  by  the 
continued  presence  of  viral  genomes  in  peripheral  blood,  maintenance  of  an  anti- 
HIV  antibody  response  and  occasional  virus  isolation.  An  isolate  recovered  frmn 
this  animal  at  week  61  manifested  several  biological  differences  important  to  the 
successful  development  of  this  model.  It  replicated  to  significantly  higher  titer 
than  the  parental  virus  and  was  more  syncytia-inducing.  Most  importantly,  it 
infected  pig-tailed  macaque  T  lymphocytes  in  vitro  considerably  better  than  the 
parental  virus,  suggesting  that  some  degree  of  adaptation  has  taken  place.  It  was 
reasoned  that  multiple  in  vivo  passage  might  provide  further  enhanced 
adaptation,  a  hypothesis  currently  being  tested.  The  week  61  isolate  was 
passaged  cell-free  into  naive  pig-tailed  macaques.  Initially,  three  animals 
received  a  human  cell-propagated  stock  and  three  received  a  pig-tailed  macaque 
cell-propagated  stock.  The  titer  of  the  human  cell  stock  was  approximately  18 
times  higher  than  the  macaque-derived  one,  but  researchers  considered  it 
possible  that  macaque  cell-propagated  virus  might  be  more  able  to  esta,bUsh  a 
good  infection  in  the  animal,  and  hence,  required  experimental  determination. 
Additionally,  a  previously-exposed  cynomolgus  monkey  and  a  naive 
cynomolgus /pig-tailed  hybrid  macaque  were  also  inoculated  with  the  human 

cell  stock. 
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Significant  Findings: 

A  different  pattern  of  infection/immime  response  was  observed  among 
each  of  the  three  human  cell  stock  recipients.  One  animal  seroconverted  by  week 
8  with  demonstrable  andbody  to  HIV-1  pl7,  p24,  gpl20  and  gpl6^s  determined 
by  western  blot;  antibody  to  gp41  was  first  detectable  at  week  13.  These  antibody 
responses  have  continued  at  maintenance  or  increased  levels  up  to  the  present 
(week  38).  HIV-1  was  isolated  from  a  biopsied  lymph  node  of  this  animal  at  week 
2  and  from  the  peripheral  blood  mononuclear  cells  at  weeks.  3, 6  and  14. 

A  second  animal  was  virus  isolation  positive  from  lymph  node  at  week  2 
only  and  only  developed  an  antibody  response  to  gpl60,  being  first  detectable  at 
week  19.  Following  recent  reinoculation  with  an  isolate  obtained  from  one  of  the 
other  second  passage  recipients/  a  humoral  response  developed  very  rapi^y, 
obviously  suggestive  of  prior  exposure.  By  week  3  the  animal  had  antibody  to 
pl7,  p24,  gp41/ 120  and  160.  (Virus  isolation  studies  are  stiU  ongoing.) 

The  third  human  cell  stock  recipient  developed  antibody  to  gp41  and  160 
at  week  8  and  antibody  to  pl7  at  week  23,  a  pattern  indicative  of  a  response 
associated  with  virus  replication  as  opposed  to  \drus-as-antigen.  However,  this 
animal  has  not  been  virus  isolation  positive  thus  far. 

In  addition,  the  cynomolgus  monkey  recipient  developed  strong  antibody 
responses  to  pl7,  p24  and  gpl60,  but  no  infectious  virus  has  been  recovered  from 
peripheral  blood  cells.  The  cyno/pig-tail  hybrid  developed  some  antibody  to 
p24,  but  has  continued  as  virus  isolation  negative. 

While  at  least  some  of  the  animals  that  received  the  human  cell  stock 
clearly  became  infected,  none  of  the  pig-tail  cell  stock  recipients  appeared  to  have 
been  infected  as  monitored  during  the  first  12  weeks  following  inoculation. 
Therefore,  these  animals  were  rechallenged  at  that  time  with  the  human  ceU 
stock.  Two  of  the  three  definitely  became  infected  as  evidenced  by  the  recovery 
of  infectious  virus  at  weeks  5  and  9  (both  animals)  and  week  13  (one  animal). 
Botii  developed  good  humoral  responses  to  gag  and  env  proteins  with 
appropriate  time  kinetics.  The  third  animal  did  not  respond,  presumably  since 
much  of  the  viral  inoculum  was  accidentally  introduced  subcutaneously,  rather 
than  intravenously. 

Unfortunately,  there  was  obviously  considerable  variation  among  animals 
with  respect  to  susceptibility.  However,  the  human  cell  stock  was  clearly  able  to 
infect  several  animals,  in  contrast  to  the  macaque  cell  stock,  most  likely  because 
the  titer  of  the  macaque  ceU  stock  was  too  low.  The  recovery  of  infectious  virus, 
coupled  with  the  magnitude  and  breadth  of  the  antibody  responses  observed, 
indicated  that  the  week  61  isolate  manifested,  in  vivo,  some  degree  of  macaque 
adaptation.  Very  recently,  a  third  passage  experiment  was  initiated,  utilizing  an 
highly  replicative  isolate  recovered  from  one  of  the  second  passage  animals.  The 
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first  recipiei\t  of  this  virus,  a  juvenile  animal,  was  isolation  positive  at  day  5  and 
week  6  and  had  detectable  antibody  to  p24,  gp41, 120  and  160  by  week  6. 

Two  other  objectives  important  for  optimal  development  of  this  model  are 
currently  being  pursued.  One  involves  the  identification  of  molecular 
determinants  associated  with  adaptation,  and  the  other  involves  the 
demonstration  of  HIV-1  neutralizing  antibodies  in  sera  taken  from  the  infected 
animals.  The  first  of  these  objectives  will  hopefully  accelerate  the  development 
of  the  model  and  extend  its  applicability  to  virus  strains  relevant  to  our  proposed 
clinical  trials.  The  second  objective  is  obviously  important  both  for  the 
demonstration  that  the  antibodies  resulting  from  infection  of  these  animals  have 
measurable  biological  function,  as  well  as  for  the  provision  of  a  starting  ground 
to  begin  the  development  of  virus  neutralization  assay  systems  that  can  be  used 
in  parallel,  and  perhaps  interchangeably,  for  both  ammal  studies  and  human 
clinical  trials  involving  evaluation  of  the  same  vaccine(s). 

Towards  the  identification  of  genetic  changes  present  in  the  week  61 
isolate,  the  researchers  have  succeeded  in  developing  several  molecular  clones 
containing  full-length  gag,  nef  and  gpl20  genes.  These  are  currently  being 
sequenced.  Also,  in  recent  neutralization  experiments  using  three  different  target 
cells— normal  human  T  cells,  neoplastic  human  T  cells  (H9)  and  normal  pig¬ 
tailed  macaque  T  cells—  virus  neutralization  of  HTV-l  IHB  in  H9  cells  was 
demonstrated  with  both  of  the  HIV-l-infected  macaque  sera  assayed.  Somewhat 
surprising,  however,  these  same  sera,  again  using  H9  cells,  could  not  neutralize 
either  the  week  61  isolate  used  to  mfect  these  particular  animals,  or  the  isolate 
used  in  the  first  passage  experiment.  (The  first  passage  virus  was  an  isolate 
recovered  from  a  chimpanzee  persistently  infected  with  the  niB  isolate.)  No 
neutralization  with  the  animal  sera  was  observed  using  normal  human  or 
macaque  T  cells.  Such  a  phenomenon  is  reminiscent  of  those  observed  with 
patient  sera  using  different  target  cells  and  virus  isolates.  It  appears,  ihen,  that 
our  macaque  model  might  provide  for  the  elucidation  of  the  mechanisms 
involved  in  this  phenomenon,  particularly  as  they  relate  to  virus  entry  into  cells. 
Given  that  the  HIV  research  field  at  large  currentiy  has  no  real  understanding  as 
to  why  one  cell  system  yields  a  virus  neutralization  titer  of  1:10,000,  while  the 
same  serum  titers  at  1:20  in  a  different  cell  system,  our  work  with  this  macaque 
model  might  prove  to  be  tremendously  important  to  our  ability  to  identify 
correlates  of  protective  immunity  as  well  as  develop  standardizable  assay 
systems  to  detect  these  correlates. 
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LRP  34  -"mV-l  Models  -  SHIV  for  Cross  Challenge"  - _ _ _ _ _ 

Project  Description: 

To  aid  our  identificadon  of  putative  protective  vaccines  suitable  for 
clinical  evaluation  in  Thailand,  additional  test  systems  are  required.  In  particular, 
our  abUity  to  evaluate  HIV-1  gpl20  subunit  vaccines  in  animals  is  currently 
limited  to  the  chimpanzee  model,  the  analog  SIV  model  and  possibly  ^e 
1 /pig-tailed  macaque  model.  At  this  time,  both  the  chimpanzee  and  pig-tailed 
macaque  models  are  limited  to  only  certain  virus  strairis  and  are  also  frequently 
suboptiinal  with  respect  to  readily  detectable  viral  persistence.  The  SIV  model/ 
while  an  excellent  analog  system,  does  not  lend  itself  to  the  direct  evaluation  of 
HTV-l  products.  As  one  alternative,  the  researchers  plan  to  construct  infectious 
SIV/HIV  chimeric  viruses  bearing  gpl20  genes  molecularly  cloned  from  Clade 
E  isolates  recovered  from  individuals  in  Northern  Thailand. 

Significant  Findings: 

Candidate  cloned  envelope  genes  were  selected,  including  on.e 
corresponding  to  that  already  chosen  for  development  and  production  by 
Biocine  as  a  recombinant  gpl20  vaccine.  Also,  Dr.  Paul  Ludw's  SHIV  (HIV-lSF-2 
gpl20  on  an  SIVmac  239  backbone)  was  prociued  for  this  work.  (Unlike  some  of 
the  ottier  SIV/HIV  chimeras  currently  available,  this  co^tmet  has  shown  to 
establish  good  persistent  infection  in  rhesus  macaques  in  vivo.)  Shortly, 
molecular  construction  and  genetic  verification  of  the  hybrid  viruses  wUl  be 
initiated,  followed  by  in  vitro  evaluation  of  their  biological  activity.  In  vivo 
studies  will  then  proceed.  Additionally,  other  Clade  E  isolates  (obtained  from 
investigators  at  Johns  Hopkins)  are  being  examined  with  respect  to  biological 
phenotype;  the  ultimate  goal  being  identification  of  additional  isolates 
appropriate  for  development  as  prototype  chimeras  and/or  macaque-adapted 
strains. 


LRP  35-  "HIV-2  Model/Cross  Species  Adaptation"- 

RVA5  -"  HrV-2  of  Rhesus  Monkeys  "- _ _ 

Project  Description: 

A  total  of  8  rhesus  macaques  were  utilized  for  this  project;  the  animals 
were  housed  at  SRI/FRC. 

While  it  appears  that  HIV-2  is  less  pathogenic  in  the  human  host  than 
HIV-l,  some  individuals  infected  with  HIV-2  do  develop  immunodeficiency 
disease  and  die.  Previously,  the  Principal  Investigator  recovered  an  HIV-2  isolate 
from  a  Portuguese  seaman  who  succumbed  to  immunodeficiency  disease.  (His 
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African  wife,  who  was  infected  with  both  HIV-2  and  HTLV-I,  was  clinically 
healthy  at  the  time.)  This  isolate  behaves  very  aggressively  in  vitro  and  infects 
neoplastic  cells  as  well  as  normal  T  lymphocytes  and  monocyte/macrophages. 
Almost  five  years  ago,  this  isolate,  as  well  as  another  (the  Swedish  6669-SBL), 
was  used  to  infect  juvenile  rhesus  macaques.  All  animals  initially  became  virus 
infected.  However,  the  infection  ultimately  waned  in  some  as  evidenced  by  the 
inability  to  recover  infectious  virus  from  peripheral  blood  and  the  loss  of  a 
humoral  immune  response.  Two  of  three  animals  inoculated  with  the  Portuguese 
virus,  and  one  of  four  inoculated  with  the  Swedish  virus,  remained  persistently 
isolation  and  antibody  jMjsitive.  Because  this  project,  as  originally  conceived, 
was  determined  to  be  tangential  relative  to  the  critical  path  of  vaccine 
development,  a  decision  was  made  to  discontinue  it.  So  as  to  make  optimal  use  of 
the  animals  and  perhaps  gain  insight  into  issues  of  re-exposure  and  protective 
immunity,  the  researchers  chose  to  explore  a  previously  observed  rechaUenge 
phenomenon  using  the  ^^negative^^  animals.  These  animals  had  all  been  virus 
isolation  and  antibody  negative  for  at  least  18  months  prior  to  reinoculation.  All 
members  of  this  group  were  rechaUenged  with  the  Portuguese  virus.  Each 
animal  underwent  lymph  node  biopsy  at  the  time  of  reinoculation  to  determine 
virologic  status  beyond  the  blood  compartment.  Included  was  a  macaque  from 
another  protocol  previously  inoculated  first  with  the  Swedish,  then  the 
Portuguese  virus.  This  macaque  also  had  been  virus  isolation  and  antibody 
negative  for  some  time.  The  animals  were  sacrificed  at  days  8, 13  or  14  post 
reinoculation  and  lymphoid  tissues  were  removed  for  evaluation.  Virus  isolation 
studies  have  been  completed;  histologic  evaluations  for  viral  mRNA  and  protein 
expression,  as  well  as  serologic  evaluations,  are  in  the  preliminary  stages  of 
analysis. 

Significant  Findings: 

(1)  As  evidenced  by  virus  isolation  and  the  detection  of  viral  mRNA  in 
the  TimeO  lymph  node  specimen,  there  was  occult  infection,  as  well  as  ongoing 
virus  replication,  in  the  one  seemingly  negative  animal  originally  inoculated  with 
the  Portuguese  isolate. 

(2)  In  this  animal ,  but  not  the  others,  an  "amnestic  virologic  response" 
was  observed.  This  was  indicated  by  the  rapidity  with  which  virus  could  be 
detected  by  culture  and  the  magnitude  of  the  expression.  These  parameters 
suggest  a  significantly  higher  viral  load  in  this  animal  at  the  time  of  sacrifice  than 
expected.  Moreover,  the  extent  of  anti-viral  immunostaining  observed  in  lymph 
node  tissues  taken  at  sacrifice  is  compatible  with  the  idea  of  virus-reactivation 
following  re-exposure. 

(3)  All  other  animals  became  infected  upon  rechallenge  except  the  one 
previously  inoculated  with  both  viruses. 
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(4)  In  all  but  one  isolation-positive  animal,  virus  was  recovered  from 
peripheral  blood  and  lymph  nodes,  but  not  thymus  or  bone  marrow.  In  the 
exception,  virus  was  recovered  from  lymph  nodes  from  all  three  sampled  sites, 
but  not  from  blood.  Isolation  from  spleen  was  variable.  A  developed  picture  of 
the  meaning  and  explanation  for  the  findings  awaits  the  additional  information 
collection.  It  is  clear,  however,  that  HIV-2  infection,  at  least  in  macaques,  can  be 
present  as  a  long-standing  (several  years)  occult  infection  in  which  no  virus- 
infected  cells  circulate  and  no  anti-viral  antibody  is  made. 


C  Protective  Immunity 
Summary: 

The  breadth  of  protective  immunity  afforded  by  vacdnes  based  on  a 
single  strain  of  HIV-1  is  unknown  and  difficult  to  approach  without  a  fully 
developed  HIV-1  animal  model.  The  following  series  of  goals  were  set  to 
develop  knowledge  in  this  area: 

1.  Establish  that  dual  infection  with  HIV-1  of  different  clades  is 

possible  in  vivo,  using  ideal  epidemiological  settings; 

2  Develop  tools  to  screen  for  dually  infected  individuals  in 
populations; 

3  Establish  that  serial  infection  with  different  clades  can  occur;  and 

4.  Determine  the  immimologic,  clinical,  and  epidemiological  aspects 
of  dual  infection. 

Goal  (1)  has  been  attained  through  RV91 A  and  goal  (2)  is  under 
development  in  this  Program  Area  and  the  Intervention  Assessment  Program 
Area;  the  immunologic  assessment  of  dually  infected  individuals  is  also 
imderway  collaborative  with  the  Immimoregulation  Program  Area.  Work 
continues  with  proposed  protocols  to  fulfill  goals  (3)  and  (4): 

RV87  -"Immimoregulation  and  Pathogenesis  of  Symptomatic,  Primary 
HIV-1  Infection"  has  been  approved  and  patients  are  being  enrolled.  This 
study's  objective  is  to  determine  which  aspects  of  anti  viral  immunity 
come  into  play  in  the  early  clearance  of  HIV-1  after  seroconversion.  These 
may  provide  early  evaluative  criteria  for  future  vaccine  trials. 

RV91 A  -  "Dual  HIV-1  infection"  has  been  established  with  this  addendum 
to  the  Thai  Natural  History  Study.  Nonrandom  analyses  of  a  group  of 
these  dual  reactors  (using  "monoreactors"  as  controls)  were  performed 
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using  a  variety  of  molecular  techniques  and  serologic  assays  to  validate 
the  concept  of  dual  HIV-1  infection  with  distinct  genetic  subtypes. 

RV107  -  "A  Measurement  of  HTV-l  Specific  Immunological  Responses  in 
the  Female  Gerutal  Tract"  is  pioneering  in  its  approach  and  is  moving 
rapidly  through  the  approval  process. 

Technical  Approach: 

RV91A  -  "Dual  HTV-l  Infection _ _ _ 

Project  Description: 

Laboratory  studies  have  been  derived  from  observations  in  the  RV91 
study  "The  Natural  History  of  HIV-1  Infection  and  Disease  in  Thailand",  ^me 
specimens  were  noted  to  show  dual  reactivity  in  subtype-specific  PCR  typing 
procedures.  Nonrandom  analyses  of  a  group  of  these  dual  reactors  (using 
"monoreactors"  as  controls)  were  performed  using  a  variety  of  molecular 
techniques  and  serologic  assays  to  validate  the  concept  of  dual  HIV-1  infection 
with  distinct  genetic  subtypes. 

There  are  two  prevalent  subtypes  of  HTV-l  responsible  for  the  epidemic  in 
Thailand:  B  and  E.  These  are  readily  distinguished  by  analysis  of  env  gene 
sequences,  as  they  diverge  by  25-30%  in  this  region.  The  researchers  therefore 
made  use  of  subtype-specific  sequences  in  an  overlapping  region  of  gpl20  to 
design  B  and  E  specific  probes  to  screen  molecular  clones  from  individuals  that 
were  dually  reactive  on  either  PCR  typing  or  serologic  typing  screens.  Clones 
were  subsequently  sequenced  to  provide  definitive  proof  of  dual  infection. 

Significant  Findings: 

Two,  epidemiologically  unrelated  individuals  were  identified  who  each 
harbor  HIV-1  of  distinct  genetic  subtypes,  i.e.  dual  infection.  HLA  typing  of  the 
DNA  was  performed  to  exclude  patient  "mixing"  as  an  explanation  for  our 
results.  One  of  the  patients  showed  serologic  responses  to  antigens  from  both 
subtypes,  and  both  subtypes  were  identified  in  DNA  derived  from  co-cultured 
material  in  the  other  patient.  Taken  together,  these  results  suggest  that  both  viral 
subtypes  can  be  replication  competent  and  immunogenic  in  dual  infection. 

These  data  are  the  first  to  show  dual  infection  with  HTV-l  in  infected 
individuals.  These  findings  are  potentially  important  with  regard  to  vaccine 
strategies,  viral  evolution  and  viral  pathogenesis.  A  manuscript  on  these 
findings  has  been  submitted  to  Journal  of  Infectious  Diseases  and  is  cunrently  in 
review  there.  The  findings  will  be  presented  at  the  34th  annual  Interscience 
Conference  on  Antimicrobial  Agents  and  Chemotherapy /Infectious  Diseases 
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Society  of  America  meetings  in  Florida  in  October  1994  and  the  7th  annual 
NCVDG  meeting  in  Virginia  in  November  1994. 

A  panel  of  specimens  from  serologically-identified  dual  reactors  are 
currently  being  evaluated  to  confirm  the  presence  of  both  subtypes.  Future 
studies  are  in  progress  to  assess  the  following  issues:  1)  the  performance 
characteristics  of  V3  serotyping  as  a  screen  for  dual  infecdon;  2)  the  prevalence  of 
dual  infection  in  Thailand;  3)  the  clinical  implications  of  dual  infection;  and  4)  the 
presence  of  recombinant  virus  as  a  result  of  dual  infection.  . 


RV87  -"Immxmoregulation  and  Pathogenesis  of  Symptomatic,  Primary  HIV-1 
Infection 


Protocol  Description: 

The  primary  protocol  objectives  are  1)  to  characterize  and  correlate 
immxmologic  and  virologic-'events"  in  the  early  period  after  infecdon  with  HIV- 
1,  and  to  follow  these  prospecdvely;  and  2)  to  establish  a  'Ijank  of  properly 
stored  reagents  for  potential  use  in  future  studies.  This  protocol  focuses  on  the 
first  few  months  of  infection,  during  which  time  high  levels  of  viremia  and 
replication  are  controlled,  to  some  extent,  by  the  host.  Understanctog  the  host 
and  viral  resjxinses  during  this  period  may  be  crucial  towards  defining  beneficial 
immune  responses.  For  this  reason  the  protocol  involves  twice  weekly  blood 
draws  over  the  first  month,  and  then  gradually  tapers  off  over  the  ensuing  three 
months. 

Technical  Approach: 

Aliquots  of  PBMC,  serum  and  plasma,  as  well  as  tissue  specimens  (where 
indicated  for  medical  purposes)  are  stored  on  each  patient.  To  date,  there  have 
been  over  40  patient  visits  related  to  this  protocol.  An  investigator  meeting  is 
planned  for  the  late  Fall. 

Significant  Findings: 

This  protocol  began  enrolling  patients  in  February  1994;  the  original 
expectation  was  for  3  to  5  patients  per  year;  currently  4  individuals  are  enrolled. 
Laboratory  work  to  date:  CD4+  T  cell  lines  have  been  set  up  on  three  of  the  four 
patients,  and  epitope  mapping  of  T  cell  responses  is  placed.  Additionally, 
genetic  analysis  of  serial  specimens  from  each  patient,  viral  burden,  and  humoral 
epitope  mapping  will  be  performed  on  each  patient.  This  work  will  be  done  in 
collaboration  with  the  Immunoregulation  Program  Area. 
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Number  of  Patients  Enrolled:  4 


Sites:  Walter  Reed  Army  Medical  Center  (WRAMC),  Washington  D.C. 
William  Beaumont  Army  Medical  Center,  El  Paso,  TX 
National  Naval  Medical  Center  (NNMC),  Bethesda,  MD 
Fitzsimons  Army  Medical  Center,  Aurora,  CO 


RV107-"A  Measurement  of  HIV-1  Specific  Immimological  Responses  in  the 
Female  Genital  Tract"  - 

Project  Description: 

The  study  is  a  collaborative  effort  between  this  Program  Area  and  the 
Immimoregulation  Program  Area  and  will  enroll  patients  at  WR^C  and 
NNMC.  The  objectives  of  the  study  are  1)  to  determine  the  feasibility  of 
measuring  HTV  specific  humoral  responses  at  mucosal  sites;  arid  2)  to  compare 
these  measurements  across  multiple  mucosal  compartments  within  infected 
women.  As  mucosal  sites  are  important  in  the  transmission  and  putatively  in  the 
pathogenesis  of  HIV  infection,  it  is  likely  that  the  induction  of  local  imm^e 
responses  will  be  required  of  any  prophylactic  vaccine,  whether  given  via 
mucosal  routes  or  systemically.  This  raises  the  more  fundamental  concept  of  the 
common  mucosal  immime  system,  i.e.  do  immime  responses  measured  at^ 
"remote"  sites  reflect  those  at  sites  of  viral  transmission?  The  study  is  designed 
to  address  these  issues. 

Technical  Approach: 

Women  who  meet  the  criteria  for  enrollment  and  provide  written  consent 

will  undergo  specimen  collection  from  five  sites:  endocervical,  vaginal, 
nasopharyngeal,  parotid  saliva  and  peripheral  blood.  Total  IgG,  IgA,  and 
secretory  IgA  (S-IgA)  will  be  measured  on  each  secretion  firom  each  subject  using 
capture  ELISA  methods.  Subsequently,  HIV-1  specific  Ig's  will  be  measured 
using  a  direct  ELISA  with  oligomeric  gpl60  as  the  antigen.  Additionally,  viral 
culture  and  neutralization  studies  will  be  performed  on  selected  samples  (i.e. 
those  with  the  highest  antibody  activity). 

Analyses  will  be  performed  to  determine  whether  the  measured  responses 
for  each  Ig  type  correlate  between  the  various  mucosal  compartments  from  each 
subject  and  within  each  subject.  Additional  analyses  will  be  performed  using 
collected  epidemiologic  and  clinical  data  to  assess  the  relative  effects  of  these 
parameters  on  the  humoral  responses  at  each  compartment.  This  clinical 
research  study  will  be  funded  through  a  grant  from  the  Defense  Women's  Health 
Research  Program  and  is  expected  to  be  fully  approved  by  15  November  1994.  It 
is  anticipated  that  the  study  will  be  completed  within  one  year  of  approval.  It  is 
also  anticipated  that  the  information  and  samples  obtained  from  this  study  will 
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be  used  in  the  design  of  future  studies  to  expand  and  broaden  the  findings  and  to 
address  further  issues  of  importance  with  regard  to  vaccine  design. 

Significant  Findings: 

This  cliiucal  research  protocol  was  approved  by  the  Retrovirus  Clinical 
Review  Committee  (RCRC)  and  is  currentiy  before  Tri-Service  Human  Use 
Committee. 

Sites:  Walter  Reed  Army  Medical  Center  (WRAMC),  W ashington  D.C. 

National  Naval  Medical  Center  (NNMC),  Bethesda,  MD 
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D.  Product  Development 


Summary: 

NeutraUzation  Serotyping  of  HIV-1  has  produced  significant  new  data  in 
the  period  covered  by  this  report.  Use  of  an  infectivity  reducdon  format  has 
simplified  data  collection  and  provided  the  assay  with  more  range. 
Neutralization  serotype  E  now  includes  a  wide  range  of  genotypirally  Jyerse 
isolates  within  clade  E  from  Thailand,  Indonesia,  Central  African  ^pubhc. 
Isolates  from  AIDS  patients  in  Thailand,  including  those  with  atypical  V3  loop 
"crowns",  maintain  neutralization  serotype  E.  Neutralization  serotype  B  is  also 
maintaining  the  congruence  of  genotype  and  immunotype,  smce  dwerse  plates 
from  Brazil,  Indonesia,  and  Thailand  of  genotype  B  mamtam  their  B  ^rotype 
Surprisingly,  isolates  of  genotype  F  from  Brazil  belong  to  neutraliMhon  serotype 
B.  This  project  is  slowed  down  only  by  lack  of  reagents,  particularly  sera  from 
clades  A,  C,  D,  F,  G,  H. 


The  evaluation  of  seronegative  vaccinee  sera  is  proceeding  collaboratively 
with  the  Immunoregulation  Program  Area.  Availability  of  reagents  regulates 
progress. 


HIV-1  enhancement  has  been  difficult  to  demonstrate  in  vitro.  The 


vivo.  Reagents  from  dually  intected  mcuviauais  <,niv-i 

be  evaluated  under  this  project.  Vaccine  Strain  Selection/Evaluation  project  has 
been  initiated  to  support  development  of  whole  inactivated  vaccine  with 
ImmimoAg.  The  goal  is  to  provide  ImmunoAg  a  Thai  E  viral  stram  that: 


a.  is  representative  of  the  genotype, 

b.  retains  envelope, 

c.  meets  production  requirements,  and 

d.  can  be  adjuvanted  with  retention  of  functional  immunogenicity 

Adaptation  of  Thai  E  strains  to  continuous  T-cell  lines  is  being  explored . 
Envelope  retention  and  neutralization  serotype  will  be  investigated  and  followed 
by  sequencing.  Progress  is  more  rapid  than  initially  expected  for  the  adaptation 

step. 
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Product  Development  -Technical  Approach: 

LRP37  -  "Neutralization  Serotyping  of  HIV-1'*- _ _ _ 

Project  Description: 

Serotyping  of  international  isolates  has  been  extended  from  B  and  E 
viruses  to  other  genotypes  and  has  been  verified  in  several  PBMC  assay  forinats. 
Type  C  viruses  from  Africa  appear  to  be  a  distinct  serotype.  In  contrast  Brazil  F 
viruses  are  serologically  indistinguishable  from  type  B  viruses.  The  limits  of 
genetic  diversity  that  define  neutralization  serotypes  is  also  being  evaluated. 
Genotype  E  viruses  from  Indonesia  and  Africa  appear  to  be  serologically  similar 
to  Thai  E.  Likewise,  U.S.,  Thai,  Brazil,  and  Indonesian  genotype  B  viruses  are  all 
serologically  similar.  Identification  of  epitopes  which  define  neutralization 
serotypes  is  planned  in  collaboration  with  the  Immimoregulation  Program  Area. 
Studies  include  serum  depletion  experiments  and  testing  of  immimogenidty  of 
oligomeric  (vs  monomeric)  gpl60. 

Significant  Findings: 

Multiple  neutralization  serotypes  of  HIV-1  exist.  Experiments  which 
would  identify  the  epitopes  which  define  serotypes  are  in  progress. 


LRF38  -"Evaluation  of  Seronegative  Vaccinee  Sera”- _ _ 

Project  Description: 

Studies  of  sera  from  humans  immunized  with  recombinantly  expressed 
gpl20  or  gpl60,  revealed  that  the  serum  contained  high  titers  of  neutraUzmg  Ab 
against  the  homologous  lab  strain,  but  lacked  neutralizing  antibody  activity 
against  several  field  isolates  from  the  U.S.  via  the  NIH  AIDS  Vaccine  Clinical 
Trials  Network. 

Significant  Findings: 

A  total  of  64  sera  representing  6  different  env  subunit  products  were 
evaluated.  Human  vaccinee  sera  from  octomeric  peptide  products  and  from 
immunization  with  virus  like  particles  were  tested  and  found  to  give  a  similar 
result.  Sera  from  multiple  vaccine  products  evaluated  to  date  demonstrate 
strong  levels  of  functional  antibody  but  do  not  neutralize  primary  HTV"1 
isolates. 
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LRP39  -  "Protective  Immunity  -  HIV-1  Enhancement"- _ _ _ 

Project  Description: 

A  two  year  $400,000  contract  was  awarded  by  the  USAMRlylC  to  Dr.  Ron 
Montelaro  to  evaluate  vaccine  related  protection  and  enhancement  against  a 
equine  lentivirus  (EIAV).  This  data  may  have  important  ramifications  for  HIV 
vaccine  design.  In  vitro,  cross-clade  neutralization  studies  using  sera  from  HIV- 
infected  persons  has  not  shown  significant  enhancemeht  of  viral  infectivity  of 
PBMCs.  limited  studies  of  vacdnee  sera  has  revealed  no  evidence  of 
enhancement  of  viral  infectivity  against  homotypic  or  heterotypic  viruses. 

Significant  Findings: 

In  vitro  studies  for  HIV  enhancement  have  been  mixed.  In  our  laboratories, 
the  effect  was  not  seen  using  an  increase  in  viral  TCID50  in  PBMCs  as  a  measure 
of  enhancement.  In  vivo  modeling  in  EIAV  may  provide  insight  into  the  type  of 
vaccine  products  that  protect  or  enhance  in  lentiviral  diseases  and  may  provide 
insights  into  the  correlates  of  vaccine  protection  and  enhancement 


LRP40  -  "Vaccine  Strain  Selection/Evaluation"- _ 

Project  Description: 

a.  Chiron  gpl20  studies  -  In  order  to  facilitate  pre-clinical  and  Phase  I 
vaccine  studies  laboratory  adaptation  of  Thai  E  viruses  is  required. 
Collection  and  screening  of  multiple  Thai  viruses  is  underway  to 
find  isolates  suitable  for  adaptation.  This  work  will  be  done 
concomitantly  at  the  HTV  Retroviral  Laboratory  and  Chiron. 

b.  Inactivated  Whole  Virus  Vaccine  Development  (IWW)  -  An  IWW 
also  requires  adaptation  of  a  Thai  E  virus  to  a  cell  line.  As  above, 
such  experiments  have  just  been  initiated.  Multiple  cell  lines  are 
being  evaluated  for  growth  characteristics  that  would  be  suitable 
for  IWW  development.  In  collaboration  with  the 
Immunoregulation  Program  Area,  studies  of  env  retention, 
adjuvanting  and  immunogenicity  are  imderway. 

c.  Development  of  an  immunogen  with  ability  to  neutralize  primary 
isolates  -  experiments  are  underway  as  described  in  LRP37 
(Neutralization  serotyping).  In  addition,  as  new  products  are 
developed  and  are  in  pre-clinical  testing,  collaborations  with 
vaccine  manufacturers  will  continue  to  evaluate  antibody  response 
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in  vaccinees.  Some  new  strategies  of  interest  are  vaccinia  expressing 
env,  gag,  pol;  VLPs  including  neutralizing  gp41  (ELDKWA) 
epitope  and  DNA  inoculation  with  env  gene. 

Significant  Findings: 

Studies  are  in  progress. 


E.  Molecular  Epidemiology 
Overview: 

The  goals  of  this  section  are  to  continue  global  surveillance  of  MV-l 
genotypes,  to  provide  field-ready  tools  for  genotyping,  and  to  investigate  the 
contribution  of  recombination  to  HIV-l  evolution,  adaptation,  and  spread. 

A  total  of  72  new  MV-l  strains  have  been  received  for  genetic  analysis, 
and  26  have  been  genotyped  to  date.  Very  significantly,  our  data  establish  the 
wider  presence  of  MV-l  genotype  E  in  Southeast  Asia  and  document  the  spread 
of  this  virus  to  Indonesia  and  to  Uruguay  by  returning  U.N.  peace  keepers  who 
served  in  Cambodia.  In  light  of  the  explosive  spread  of  genotype  E  in  Thailand, 
these  are  disturbing  findings.  Also,  the  Navy  Ports  of  Call  study  has  yielded  at 
least  1  genotype  E  infection  in  a  returning  sailor.  These  efforts  need  to  be 
magnified  several  fold  due  to  their  importance  in  predicting  the  future  course  of 
the  global  pandemic.  A  collaborative  Navy  unit  is  a  welcome  asset. 

An  effort  to  field  genetic  typing  capability  for  genotypes  B  and  E  has  been 
complicated  by  the  discovery  of  dual  infections.  The  goal  is  to  establish  the 
limits  of  test  sensitivity  and  specificity  and,  secondarily,  to  distinguish  lack  of 
specificity  from  dual  infection  for  selected  samples.  This  area,  too,  has  required 
additional  attention  and  resources.  A  collaborative  project  is  ongoing  with  the 
Immunoregulation  Program  Area  which  uses  V3  peptide  serology  and  holds 
promise  but  its  extendibility  to  other  clades  doubtful. 

Investigation  of  MV-l  genetic  recombinants  has  an  initial  technical 
requirement:  recovery  of  full-length  (or  nearly  so)  MV-l  genomes.  The  two 
possible  approaches  to  this  technical  requirement  are  being  pursued  co¬ 
operatively  with  the  Immunoregulation  Program  Area.  Two  very  significant 
advances  have  been: 

1.  Immunoregulation  Program  Area  development  of  CD8-depleted 

PBMC  cultures  yielding  higher  viral  titer  and  increased  MV-l 
proviral  DNA  content.  This  should  greatly  facilitate  library 
construction  in  phage  lambda. 
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2.  Extended  PCR  is  working  extremely  well  to  generate  nearly  full- 
length  HIV-1  genomes  from  multiple  dades.  Some  technical 
difficulties  remain  in  doning  them.  Once  overcome,  a  wealth  of 
data  will  be  in  reach,  induding: 

a)  genetic  organization  of  HTV-l  of  multiple  dades 
(unknown  for  dades  C,  E,  F,  G,  H) 

b)  nature  of  apparent  intra-dade  recombinants  (A/E, 
A/D  to  begin) 

c)  generation  of  infectious  molecular  dones  from 
multiple  dades  (none  available  from  dades 
A,  C,  E,  F,  G,  H). 

Molecular  Epidemiology  -  Technical  Approach: 


LRP36  -"International  Genetic  Variation  of  HTV-l  "- 


Project  Description: 

This  protocol  is  a  collaborative  effort  between  the  Navy  Research  and 
Development  Command  and  the  HIV  Research  Program,  is  designed  to  collect 
HIV-1  strains  from  geographically  diverse  regions  of  the  world.  These  strains 
will  then  be  characterized  genetically  and  antigenically  in  order  to  track  the 
changes  in  the  virus  over  time  and  space,  information  crucial  to  the  design  of  an 
effective  vaccine. 

There  are  multiple  genetic  subtypes  of  HIV-1.  If  these  subtypes  represent 
antigenically  distinct  groups,  a  broadly  effective  vaccine  may  have  to  generate  an 
immune  response  to  numerous  subtypes.  Definition  of  HTV-l  genetic  and 
immimologic  variation  over  time  and  space  will  make  an  important  contribution 
to  HTV-l  vaccine  development.  To  arrive  at  a  more  complete  understanding  of 
viral  variation,  a  large  number  of  complete  specimens  (virus  with  matching 
serum)  from  international  locations  will  be  analyzed.  The  impact  of  international 
peace-keeping  forces  in  contributing  to  the  genetic  mixing  of  the  strains  of  virus 
will  be  assessed. 

The  Objectives  of  this  Project  are: 

a.  Establish  a  comprehensive  collection  of  HIV  isolates  and  associated 
serum  from  infected  individuals  from  international  locations.  This 
collection  is  not  designed  to  be  exhaustive  but  will  concentrate 
heavily  on  regions  with  new  or  emerging  HIV  epidemics,  locations 
of  peace-keeping  involvement  or  locations  with  potential  for  vaccine 
cohort  development. 
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Characterize  these  viruses  both  genetically  and  antigenically. 


b. 


Significant  Findings: 


To  date,  a  total  of  27  specimens  have  been  received.  The  geographic 
distribution  of  the  specimens  are  as  follows: 


Country _ 

Uruguay 

Indonesia 

Korea  Civilian 

Dominican 

Republic 

Navy  Port 
of  Call 

TOTAL 


Military 

Deployed  to  Cambodia  6 

4 

2 

Military 

Not  deployed 

6 

6 

Military 

Deployed  to  Cambodia  7 

0 

7 

0 

Civilian 

Not  deployed 

2 

1 

1 

0 

Seropositive,  healflry 

6 

6 

Civilian 

Mixed 

10 

10 

Military 

Infected  Overseas 

35 

6 

1 

28 

72 

13 

13 

46 

As  part  of  an  ongoing  effort  to  track  the  HIV-1  epidemic  through 
molecular  genetic  analyses,  specimens  have  been  obtained  from  U.N. 

Peacekeeper  soldiers  from  Uruguay  and  Indonesia  following  deplo)anent  to 
Cambodia.  The  Uruguayan  samples,  consisting  of  PBMC  and  sera  from  12 
subjects  (6  of  whom  were  deployed )  were  obtained  in  collaboration  with  the 
Uruguayan  military,  and  the  studies  were  performed  in  our  laboratories.  The 
Indonesia  samples,  consisting  of  PBMC  and  sera  from  9  subjects  (7  of  whom  were 
deployed)  were  analyzed  in  the  laboratories  at  Naval  Medical  Research  Institute. 
Those  who  deployed  appear  to  have  been  infected  in  Southeast  Asia.  Samples 
from  Korea  and  the  Dominican  Republic  have  not  yet  been  analyzed. 


The  methods  of  analysis  were  similar  for  the  two  sample  sets: 

1)  V3  serologic  subt)^ing  was  performed  using  subtype  B  and  E 
peptides  in  collaboration  witi\  the  Immunoregulation  Program 
Area; 

2)  A  630  bp  fragment  of  gpl20  from  each  subject's  PBMC  (including  a 
porUon  of  C2  region,  V3,  V4,  V5)  was  PCR  amplified,  molecularly 
cloned  and  sequenced.  The  sequences  were  subsequently  analyzed 
using  DNAstar  software.  The  analysis  is  not  yet  complete. 
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Preliminary  analysis  shows  the  serologic  typing  to  correlate  loosely  with 
that  obtained  via  DNA  sequencing.  Four  of  the  six  Uruguayan  peacekeepers 
infected  in  Southeast  Asia  are  infected  with  HIV-1  subtype  E,  whereas  all  six  who 
were  infected  in  Uruguay  have  subtype  B.  For  the  Indonesian  panel,  all  those 
who  deployed  were  infected  with  subtype  E;  of  the  two  that  did  not  deploy,  one 
was  infected  with  subtype  E  and  one  with  subtype  B. 

These  data  are  potentially  important  with  regard  to  global  HTV-l  vaccine 
strategies.  The  researchers  have  documented  the  introduction  of  a  novel  genetic 
subtype  of  HIV-1  (subtype  E)  into  a  previously  (and  putatively)  "naive" 
population  (i.e.  Uruguay).  Additionally,  these  findings  point  out  the  potential 
for  the  geographic  "mixing"  of  HIV-1  subtypes  as  a  result  of  ongoing  geopolitical 
global  forces.  This  could  result  in  a  significant  broadening  of  the  epidemic  in 
terms  of  genetic  variation  which  underscores  the  need  for  a  broadly  effective 
vaccine. 

This  protocol  was  approved  by  the  NMRDC  Human  Use  committee  in 
July  1993  and  sample  collection  began  September  1993. 


LRP41  -"Recombination  Between  HTV-l  Genetic  Subtypes'*- 
Project  Description: 

Genetic  analysis  has  revealed  that  HTV-l  can  be  divided  into  at  least  7  (A- 
G)  subtypes  or  clades.  In  some  cases  the  subtype  classification  for  a  given  isolate 
differs  depending  on  which  part  of  the  genome  is  analyzed.  This  indicates  that 
some  viruses  might  be  recombinants  between  two  subtypes,  or  that  the  isolate  is 
a  mixture  of  two  clones  from  different  isolates.  The  following  considerations 
must  be  addressed: 

•Genetic  recombination  between  HIV  subtypes  may  be  a  relatively 
common  phenomenon. 

•Rules  and  mechanisms  for  recombination  events  generating  viable 
genomes  are  not  known,  but  could  be  studied  by  sequence  analysis  of 
cloned  full-length  viruses. 

•Full-length  clones  can  be  generated  either  by  phage  genomic  library 
cloning  or  PCR  amplification  of  entire  genomes  followed  by  cloning. 

•For  several  HIV  subtypes,  full-length  clones  are  not  available,  and  the 
full  genetic  structure  of  the  virus  remains  unknown.  Full  length  cloning 
would  provide  the  means  to  generate  this  information. 
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•Development  of  methods  to  detect  recombination  would  benefit  vaccine 

development  studies,  by  giving  means  to  screen  for  naturally  circulating 

recombinant  viruses. 

Given  these  considerations,  the  project  objectives  are: 

a.  Determine  whether  the  above  described  viruses  are  recombinants, 
or  whether  they  represent  double  infections. 

b.  Develop  methods  for  the  cloning  and  sequencing  of  whole  HIV-1 
proviral  genomes. 

c.  Study  the  recombination  events,  and  determine  the  mechanisms  of 
production  of  viable  recombinants. 

d.  Develop  methods  of  rapidly  screening  for  double  infections  or 
recombinant  viruses. 

Significant  Findings: 

The  study  was  initiated  in  June  1994,  and  is  in  the  preliminary  stage. 
However,  all  needed  HIV  isolates  were  available,  and  successful  amplification  of 
full  genomes  was  achieved.  Obtaining  representative  full  length  clones  from 
different  subtypes  is  anticipated  within  the  end  of  the  year  1994.  The  sequencing 
and  development  of  recombination  screening  is  planned  to  span  over  the  years 
1995  and  early  1996.  Completion  of  the  project  is  anticipated  by  July  1996. 

The  researchers  found  that  primers  and  amplification  procedures  from 
different  clades  were  able  to  be  successfully  devised  for  the  amplification  of  full- 
length  HIV  provirus.  The  products  will  be  cloned  in  either  plasmid  or  phage 
vectors,  sequenced  and  assessed  for  viability  by  transfection  assays. 

In  the  future,  PCR  amplification  together  with  sequencing  and 
heteroduplex  mapping  (HMA)  of  whole  viral  genomes  will  be  applied  to  selected 
candidate  virus  isolates  of  known  differing  subt3q)e  in  gag  and  env  genes,  to 
determine  whether  the  viruses  are  recombinants.  Foimd  true  recombinants  wiU 
be  fuUy  sequenced  to  determine  the  potential  recombination  sites.  Sequence 
analysis  will  be  used  to  compare  sites  of  recombination,  to  try  to  elucidate 
whether  patterns  of  preferred  sites  exist.  Attempts  will  also  be  made  to 
artificially  generate  recombinant  viruses,  either  by  cotransfection  or  genetic 
engineering,  with  the  goal  of  determining  which  recombinants  are  infectious,  or 
not  defective.  Heteroduplex  mapping  from  different  parts  of  the  genome  is  to  be 
developed  as  a  rapid  way  of  screening  for  recombinants.  Long  PCR  will  also  be 
applied  to  obtain  a  type  collection  of  representative  clones  from  all  genetic 
subtypes  of  the  virus. 
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F.  Development  of  Vaccine  Evaluation  Site:  Thailand 
Summary: 

The  objectives  of  this  component  are 

a)  Develop  an  infrastructure  to  support  natural  history  and  Phase  1 
evaluations  of  Preventive  Vaccines. 

b)  Develop  cohorts  for  Phase  n  and  in  efficacy  trials. 

The  ongoing  natural  history  study,  RV91  -  "The  Natural  History  of  HIV-1 
Infection  and  Disease  in  Thailand"  will  provide  important  baseline  data  for 
future  vaccine  trials.  This  study  represents  one  of  the  most  comprehensive  and 
systematic  evaluations  of  the  clinical  course  of  HIV  infection  with  a  non-B 
genotype  virus  ever  conducted  in  a  developing  country.  Development  of 
laboratory  assays  associated  with  this  protocol  has  been  slow  but  additional 
resources  are  now  being  provided. 

The  most  significant  development  in  this  area  is  the  strong  new 
partnership  being  formed  with  Chiron  Biodne  for  evaluation  of  a  genotype  E 
gpl20vacdne  in  Thailand.  This  is  virtually  the  only  avenue  to  generate  data 
pertaining  to  vacdne  efficacy  in  humans  in  the  foreseeable  future,  and  the  ability 
of  our  program  to  successfully  complete  this  evaluation  will  directly  affect  the 
future  course  of  HIV-1  vacdne  research.  The  immediate  goal  is  to  move  the 
initial  genotype  B  protocol  (RV  99  -  "A  Phase  I  trial  of  Biodne  HIV  SF2 
gpl20/MF59  Vacdne  in  Seronegative  Thais" )  through  the  evaluation  process, 
induding  approvals  in  Thailand,  and  then  execute  this  Phase  I  trial.  The  second 
objective  is  to  facilitate  follow  on  with  the  genotype  E  vaccine,  and  then  utilize  a 
bivalent  vaccine  in  a  trial  as  soon  as  possible. 

ImmimoAg,  a  pharmaceutical  firm,  has  expressed  interest  in  producing  a 
whole  inactivated  genotype  E  vaccine.  Partidpatory  development  will  be  needed 
to  bring  this  vaccine  along,  and  the  researchers  are  collaborating  with  the 
Immunoregulation  Program  Area  to  tackle  the  many  inherent  problems  of  this 
approach  with  HTV-l.  A  series  of  meeting  with  ImmunoAg  in  the  future  months 
will  be  required  to  solidify  plans. 

Cohort  development  for  Phase  IH  trials  has  been  launched  with  the 
development  of  several  protocols  currently  in  the  approval  process.  The  energy 
devoted  to  this  aspect  of  the  program  should  be  apparent  from  the  sheer  volume 
of  paper  coming  through  the  system. 
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Development  of  Vaccine  Evaluation  Site:  Thailand  -  Technical  Approach: 
RV70  -  "Prevalence  and  Incidence  of  HIV  Infections  in  the  Royal  Thai  Military 


Protocol  Description: 

This  protocol  was  a  study  designed  to  povide  nationwide  seropreyalence 
and  limited  seroincidence  data  on  the  epidemic  among  reauits  serving  with  the 
Royal  Thai  Army  in  Thailand.  The  objectives  set  forth  were:. 

a.  Assess  temporal,  geographic  and  demographic  correlates  of  HIV-1 
infection  among  young  men  entering  service  with  the  Royal  Thai 
Army  (RTA)  nationwide. 

b.  Directly  measure  the  rate  of  incident  HIV-1  infections  among 
yoimg  Thai  men  serving  with  the  RTA  during  their  two  year 
service  obligation  in  the  Northern  and  Bangkok  regions. 


Technical  Approach: 

This  protocol  collected  demographic  information  and  HIV  test  results  on 
young  men  entering  service  with  the  Royal  Thai  Army  (RTA)  nationwide.  HTV 
test  results  were  collected  biannually  among  young  Thai  men  serving  with  the 
RTA  during  their  two  year  service  obligation  in  the  Northern  and  Bangkok 
regions. 

Significant  Findings: 

This  study  was  completed  during  this  program  year.  The  data  collected 
represents  one  of  the  most  comprehensive  evaluation  of  HTV-l  prevalence  and 
incidence  ever  conducted  in  the  developing  world.  More  than  117,000  prevalent 
cases  and  more  than  17,000  incident  cases  were  evaluated  from  a  geographically 
distributed  sampling  in  Thailand. 

The  incidence  of  HIV-1  infection  in  some  provinces  in  Northern  Thailand 
during  this  two-year  study  exceeded  1%,  while  the  prevalence  on  entry  into 
service  exceeded  5%  in  several  provinces.  These  data  underscore  the  urgency  of 
vaccine  development  for  Thailand  and  provide  data  directly  applicable  to  the 
design  of  future  vaccine  trials. 

Volunteers  studied: 

Prevalence:  117,861 
Incidence:  17,606 
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Site:  Armed  Forces  Research  Institute  of  Medical  Sciences  (AFRIMS)  -  Bangkok, 
Thailand 


RV  91  -  "Natural  History  of  HIV-1  Infection  in  Thailand”  - 


Protocol  Description; 

This  is  a  study  to  define  the  natural  course  of  disease  in  Thais  with  HIV 
infection,  especially  those  with  recent  infection.  An  understanding  of  early 
clinical,  immunological  and  virological  events  will  help  us  to  establish 
"endpoints""  for  future  vaccine  trials.  Specific  objectives  are: 

a.  Characterize  viral,  immune  regulatory  and  clinical  sequelae  in 
recently  HIV-1  infected  Thai  men,  especially  durmg  the  first  1-2 
years  post-infection.  These  data  may  form  the  basis  of  efficacy 
endpoints  in  future  prophylactic  vaccine  trials  in  Thailand. 

b.  Characterize  (genetically  and  serological)  circulating  HIV-1  from 
recently  infected  Thais.  These  data  may  form  the  basis  for  selection 
of  vaccine  strain  prototypes  for  use  in  development  of  Thai-specific 
vaccine  constructs. 

c.  Assess  virus  specific  and  immune  regulatory  correlates  of  HIV-1 
progression  in  Thais.  These  data  will  be  considered  largely 
hypothesis-generating. 

Technical  Approach: 

Incident  cases  are  enrolled  as  soon  as  possible  after  identification  of 
seroconversion.  Volunteers  are  bled  at  two  time  points,  6  months  apart. 
Prevalent  and  seronegative  controls  are  bled  one  time.  Laboratory /Clinical 
evaluations  include  a  Physical  Exam,  Skin  test,  FACSan,  PCR,  CBC,  and 
Lymphoproliferation  studies. 

Significant  Findings: 

This  protocol  has  provided  specimens  for  many  studies  and  investigations 
done  both  in  Rockville  and  in  Bangkok,  including  dual  infection  and 
lymphoproliferative  response.  Analyses  to  address  the  main  objectives  of  this 
study  are  in  progress. 
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Incident  Cases: 


A  small  percentage  of  incident  cases  have  returned  for  2  visits,  therefore, 
evaluation  of  decline  of  CD4  coimts  over  time  has  not  been  done. 

Cross-sectional  determination  of  CD4  counts  by  time  since  estimated 
seroconversion: 


Months 

N. 

Mean 

CD4  count  . 

Mean 

CD4% 

<3 

2 

270 

17 

3-5 

11 

661 

29 

6-8 

9 

468 

17 

9-11 

20 

462 

16 

12-14 

10 

463 

20 

15-17 

22 

462 

34 

>18 

5 

_ m _ 

17 

Mean  CD4  for  normals  813 

Prevalent  Cases: 

Dual  Infection 

Positive  identification  of  several  individuals  who  have  been  infected  with 
two  different  classes  of  HIV-1  has  been  completed.  These  results  have  been 
submitted  for  publication.  A  more  detailed  description  of  this  work  is  contained 
imder  RV91A. 

Proliferation 

Lymphoproliferation  assays  to  standard  mitogens  and 
common  microbial  antigeris  are  being  evaluated.  Responsiveness  to 
Candida  and  PPD  has  been  found  to  be  inversely  correlated  to  CD4  count. 

Efforts  to  measure  responsiveness  to  HIV-1  antigens  has  been  hampered  by 
the  lack  of  the  purified  antigens,  although  there  is  some  suggestion  of 
envelope  specific  responses  in  HTV-1  infected  patients  with  CD4 
counts>400/ cu  mm^. 

FACSCount  study 

A  study  comparing  CD4  counts  determined  by  the  Becton  Dickinson 
FACSCounF”  and  FACScan^w  be  conducted  under  this  protocol  using 
blood  collected  from  prevalent  cases.  This  study  is  slated  to  start  in 
November  1994. 
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Assay  Development 

In  order  to  validate  a  serologic  assay  for  the  assignment  of  HIV-1  subtype 
designations,  a  panel  of  Thai  specimens  is  being  used  to  cross-validate  four 
different  methods  of  subtype  determination.  Methods  being  tested  are: 
subtype-B  and  -E  specific  peptide  ELISAs,  subtype-spedfic  primer  binding, 
followed  by  PCR,  quantitative  PCR  using  subtype  specific  probes,  and 
heteroduplex  mobility  shift  Each  technique  will  have  certain  specificity  and 
sensitivity  as  well  as  logistic  and  operations  considerations,  but  it  is  hojjed  that 
the  parameters  which  make  the  serologic  technique  reliable  will  be  defined.  The 
performance  of  the  assay  on  serum  collected  throughout  Thailand  and 
containing  different  levels  of  antibody  will  then  be  assessed. 

Modifications: 

An  addendum  was  submitted  for  this  protocol  in  August  1994  to  allow 
additional  blood  draws  from  prevalent  and  seronegative  participants. 


Patient  Enrollment 

Incident  115 

Prevalent  290 

Seronegative  31 

Number  of  patients  to  be  enrolled: 

Incident  up  to  300 

Prevalent  up  to  1000 

Seronegative  up  to  100 

Site:  Armed  Forces  Research  Institute  of  Medical  Sciences  (AFRIMS)  -  Bangkok, 
Thailand 
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The  following  protocols  are  in  the  review  process  and  have  met  initial 
programmatic  approval.  Each  protocol  will  be  described  below: 

RV99  -"A  Phase  I  Trial  of  Biocine  HIV  SF2  gpl20/MF59  Vaccine  in  Seronegative 
Thais”  - _ _ _ _ _ 

Protocol  Description: 

This  trial  wiU  test  a  US-based  (Type  B)  vaccine  in  Thais  for  safety  and  the 
ability  to  produce  an  immune  response.  It  has  already  been  tested  in  over  600 
American  subjects  and  is  safe.  It  produces  significant  immune  resjxjnses  in 
vaccinees  and  has  protected  Chimpan2:ees  from  HTV  virus  challenge.  The 
projected  start  date  for  this  trial  is  early  1995.  The  vaccine  product  is  slated  to 
complete  pre-clinical  development  during  the  next  12  months.  This  may  be  the 
first  opportunity  to  test  a  vaccine  based  on  the  prevalent  HTV-l  virus  in  Thailand. 
Specific  objectives  are: 

a.  Determine  the  safety  and  immunogenicity  of  the  BIOCINE  HIV 
SF2  gpl20/MG59  vaccine. 

b.  Compare  two  different  schedules  of  vaccination  (0,1,6  months 
and  0,1,4  months). 

Technical  Approach: 

This  will  be  a  randomized,  controlled,  clinical  trial.  Subjects  will  be  bled  4 
weeks  after  each  vaccination  and  tested  for  antibody  by  ELISA  and 
neutralization  assays.  Cellular  immune  resp>onses  will  also  be  determined  at 
selected  time  points. 

Number  of  patients  to  be  enrolled:  50 

Sites:  Armed  Forces  Research  Institute  of  Medical  Sciences  (AFRIMS)  -  Bangkok, 
Thailand 

Chiang  Mai  University,  Research  Institute  for  Health  Sciences,  Chiang 
Mai,  Thailand 
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RV101-"  Screening  and  Clinical  Evaluation  of  Potential  Volunteers  for  HTV-l 
Vaccine  Evaluation  Trials"-  _ 


Protocol  Description: 

Evaluate  potential  volunteers  for  suitability  for  participation  in  clinical 
safety  and  immunogenicity  trials  of  candidate  vaccine  for  the  prevention  of  HTV- 
1  in  Thailand. 

Technical  Approach: 

Evaluation  will  include  collection  of  demographic  information,  medical 
history,  laboratory  evaluation  (including  CBC,  chemistries,  pregnancy  test,  RPR) 
and  a  psychological  assessment. 

Significant  Findings: 

Not  applicable 

Niunber  of  Patients  to  be  enrolled:  20-300 
Site:  Thailand 


RV102  -  "Prevalence  and  Incidence  of  HTV  Among  RTA  Recruits  at  Prachuap 
KhiriKhan"- 


Description  of  Protocol: 

This  protocol  proposes  to  study  the  prevalence  and  incidence  of  HTV-l 
infection  in  recruits  stationed  at  a  military  post  near  Hua  Hin  in  south-central 
Thailand.  The  Projected  start  date  for  this  study  is  late  1994.  Specific  objectives 
are: 

a.  Study  the  prevalence  and  incidence  of  HIV-l  infection  in  recruits 
stationed  at  two  army  bases  in  Prachuap  BGiiri  Khan  province  in  the 
Central  region  of  Thailand. 

b.  Study  the  feasibility  of  this  cohort  for  future  vaccine  trials  by 
studying  attitudes  and  follow-up  patterns. 
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Technical  Approach: 


1.  Administer  questionnaires  and  collect  HIV-1  test  results  biannually 
to  recruits  serving  with  the  Royal  Thai  Army  in  Prachuap  Khiri 
Khan  province. 

2.  Organize  and  implement  an  expanded  educational  and  behavioral 
intervention  program. 

Significant  Findings: 

Not  applicable,  protocol  still  in  review  process. 

Number  of  patients  to  be  enrolled:  5,000 
Site:  Prachuap  Khiri  Khan  province 


RV103  -  "Prevalence  of  HIV-1  Infections  Among  Recruits  in  the  Royal  Thai 
Army"- _ 


Protocol  Description: 

This  is  a  study  to  provide  ongoing  nationwide  surveillance  information 
about  the  epidemic  among  recruits  serving  with  the  Royal  Thai  Army  in 
Thailand.  The  protocol  will  assess  temporal,  geographic  and  demographic 
correlates  of  HIV-1  infection  among  young  men  entering  service  with  ^e  Royal 
Thai  Army  (RTA)  nationwide. 

Techiucal  Approach: 

Collect  demographic  information  on  yoimg  men  entering  service  with  the 
Royal  Thai  Army  (RTA)  nationwide.  Merge  the  data  with  routine  serologic  HIV 
data  collected  by  the  RTA. 

Significant  Findings:  This  protocol  is  currently  in  the  protocol  approval  process. 
Number  of  patients  to  be  enrolled:  180,000-210,000 
Site:  Thailand 
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RV104-  "Feasibility  study:  Vaccine  Cohort  Development:  Adolescents:  Phayao"- 
Protocol  Description: 

A  community  based  cohort  of  adolescents  in  the  Phayao  Province  will  be 
studied  for  feasibility  for  participation  in  future  trials  of  HIV  Vaccine(s)  to 
prevent  HIV-1  infection  and  disease.  Collaboration  has  been  established  with 
Mahidol  University,  the  MOPH  Division  of  AIDS,  and  with  the  Provincial  Chief 
Medical  Officers  for  these  studies.  Baseline,  community  surveys  in  Phayao 
should  be  implemented  by  the  end  of  September  1994.  The  projected  start  of 
prevalence  and  incidence  studies  is  early  1995.  Specific  objectives  are: 

a.  Determine  the  baseline  HIV-1  prevalence  and  HIV-1  incidence  in 
persons  attending  STD  clinics  and  anonymous  test  sites. 

b.  Determine  follow-up  during  a  one  year  study  period. 

c.  Determine  attitudes  toward  participating  in  phase  III  vaccine 
trials. 

d.  Describe  behavioral  changes  during  the  study  period. 

Technical  Approach: 

Subjects  will  be  enrolled  from  STD  clinics  and  anonymous  test  sites  in  and 
aroimd  Bangkok.  Participants  will  be  followed  at  4  month  intervals  for  one  year. 
Education  and  counseling  will  be  provided. 

Significant  Findings: 

This  protocol  is  currently  in  the  protocol  review  process. 

Number  of  volunteers  to  be  enrolled:  500-1000 
Site:  Phayao  Province 
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RV105-  "Feasibility  study:  Vaccine  Cohort  Development:  Factory  Workers: 
Lamphang"- _ _ _ _ 


Protocol  Description: 

A  community  based  cohort  of  adolescents  in  the  Lamphang  Province  will 
be  studied  for  feasibility  for  participation  in  future  preventive  HIV  trials. 
Collaboration  has  been  established  with  Mahidol  University,  the  MOPH  Division 
of  AIDS,  and  with  the  Provincial  Chief  Medical  Officers  for  these  studies. 
Baseline,  community  surveys  in  Lampang  should  be  implemented  by  the  end  of 
September  1994.  The  projected  start  of  prevalence  and  incidence  studies  is  early 
1995.  Specific  objectives  are: 


a.  Determine  the  baseline  HIV-1  prevalence  and  HIV-1  incidence  in 
factory  workers  in  a  province  in  northern  Thailand. 

b.  Determine  follow-up  during  a  one  year  study  period. 

c.  Determine  attitudes  toward  participating  in  phase  HI  vaccine 
trials. 

d.  Describe  behavioral  changes  during  the  study  period. 

Technical  Approach: 

This  is  a  prospective,  closed  cohort  study.  Subjects  will  be  enrolled  from 
districts  where  factory  workers  live  in  Lamphang.  Participants  will  be  followed 
at  4  month  intervals  for  one  year.  Education  and  counseling  will  be  provided. 

Significant  Findings: 

This  protocol  is  currently  in  the  protocol  review  process. 

Number  of  Patients  to  be  enrolled:  500-1000 
Site:  Lamphang  Province 
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RV106-  "Feasibility  Study:  Vaccine  Cohort  Development:  Anonymous  Test  Sites. 
Bangkok"- _ _ _ _ _ _ _ _ _ 


Protocol  Description: 

A  community  based  cohort  of  individuals  visiting  Anonymous  HTV  test 
sites  will  be  studied  for  feasibUity  for  participation  in  future  trials  of  HIV 
Vaccine(s)  to  prevent  HIV-l  infection  and  disease.  Collaboration  has  been 
established  with  Mahidol  University,  the  MOPH  Division  of  AIDS,  and  with  the 
Provincial  Chief  Medical  Officers  for  these  studies.  The  projected  start  of 
prevalence  and  incidence  studies  is  early  1995.  Specific  objectives  are. 

a.  Determine  the  baseline  HTV-l  prevalence  and  HIV-1  incidence  in 
adolescents  and  yotmg  adults  in  a  province  in  northern  Thailand. 

b.  Determine  follow-up  during  a  one  year  study  period. 

c.  Determine  attitudes  toward  participating  in  phase  HI  vaccine 
trials. 

d.  Describe  behavioral  changes  during  the  study  period. 

Technical  Approach: 

This  will  be  a  prospective,  closed  cohort  study  of  prevalence  and  incidence 
in  individuals  visiting  anonymous  test  sites.  Participants  will  be  followed  at  4 
month  intervals  for  one  year.  Education  and  counseling  will  be  provided. 

Number  of  volxmteers  to  be  enrolled:  500-1000 

Significant  Findings: 

This  protocol  is  currently  in  the  protocol  approval  and  review  process. 
Site:  Anonymous  test  sites  in  Bangkok. 
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IV.  CONCLUDING  REMARKS 

The  Preventive  Vaccines  Program  Area  has  established  itself  as  a  leader  in 
the  national  and  international  effort  in  the  search  of  a  Vaccine  that  will  prevent 
HIV  infection.  Through  the  initiation  and  execution  of  carefully  plarmed  basic 
laboratory  projects,  animal  use  protocols  and  human  use  protocols,  this  program 
area  has  taken  an  efficient  and  logical  approach  to  achieving  its  highly  ambitious 
goal.  Through  the  pursuit  of  this  goal,  science  has  emerged  whiA  has  been  of 
significant  benefit  to  the  scientific  community.  Selected  accomplishments 
include: 

•Partial  adaptation  of  an  HIV-1  strain  to  pig-tailed  macaques. 

•Established  dual  infection  with  HIV-1  of  genotypes  B  and  E  sets  limits  of 
breadth  of  antiviral  immunity. 

•Established  concurrence  of  neutralization  serotype  with  genotype 
regardless  of  geographic  origin,  stage  of  infection  for  genotypes  B,  E. 

•Established  inability  of  seronegative  vaccinee  sera  to  neutralize  primary 
virus  isolates. 

•Established  the  intercontinental  spread  of  HIV-1  genotype  E  by  military 
populations. 

•Established  PCR  capability  for  amplification  of  nearly  full-length  HIV-1 
genomes. 

•Completed  most  thorough  HIV-1  incidence/prevalence  study  ever 
conducted  internationally. 

•Continued  the  only  ongoing,  comprehensive  natural  history  study  of  a 
non-B  genotype  HIV-1  strain. 

•Established  a  partnership  for  efficacy  testing  of  subunit  vaccines  of 
genotypes  E  and  B  in  Thailand. 

With  a  functional  research  infrastruchure  in  place  both  at  the  Rockville 
Retroviral  laboratories  and  in  Thailand,  and  the  necessary  basic  and  applied 
scientific  '"blueprint"  established,  this  program  area  is  now  uniquely  positioned 
to  execute  Phase  I,  H  and  m  Vaccine  trials.  It  is  anticipated  that  the  work 
accomplished  within  this  Program  Area,  in  close  collaboration  with  other 
Program  Areas  within  the  HIV  Research  Program  will  directly  and  positively 
impact  on  the  course  of  preventive  HIV  vaccine  trials. 
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V.  PUBLICATIONS  AND  PRESENTATIONS 
A.  MANUSCRIPTS 

Artenstein  AW,  VanCott  TC,  Mascola  JR,  Carr  JK,  Hegerich  PA,  Gaywee  J, 
Sanders-Buell  E,  Robb  ML,  Dayhoff  DE,  Thitivichianlert  S,  Nitayaphan  S,  McNeil 
JG,  Birx  DL,  Michael  RA,  Burke  DS,  McCutchan  FE.  Dual  Infection  with  HIV-1  of 
Distinct  Envelope  (env)  Subtypes  in  Humans.  1994,  ( In  preparation). 

Benveniste  RE,  Roodman  ST,  Hill  RW,  Knott  WB,  Ribas  JL,  Lewis  MG,  Eddy  GA. 
Infectivity  of  Titered  Doses  of  Simian  Immunodeficiency  Virus  Clones  EllS  Inoculated 
Intravenously  into  Rhesus  Macacjues.  J.  Med.  Pritnatol ,  23:83-88, 1994. 

Birx  DL,  Lewis  MG,  Zack  PM,  Vahey  MA,  Brown  CR,  Redfield  RR,  Burke  DS, 
Tosato  G,  Tencer  K,  Jahrling  PB.  Association  of  Interleukin-6  in  Pathogenis  of 
Acutely  Fatal  SWsmm/PBj-U  in  Pig-tailed  Macaques.  AIDS  Research  &  Human 
Retroviruses.  9:1123-1129, 1993. 

Black  PL,  Lewis  MG,  Petteway  SW,  Lanlbert  D,  Ussery  M,  Jahrling  PB.  Inhibition 
of  Murine  Leukemia  Virus  with  an  HIV  Protease  Inhibitor.  Antimicrob.  Agents 
Chemo.  37:71-77, 1993. 

Bobkov  A,  Cheingsong-Popov  R,  Garaev  M,  Rzhaninova  A,  Kaleebu  P,  Beddows 
S,  Bachmann  M,  Mullins  J,  Louwagie  J,  Janssens  W,  van  der  Groen  G,  McCutchan 
F,  Weber  J.  Identification  of  a  New  env  G  Subtype  and  Heterogeneity  of  HIV-1  Strains 
in  the  Former  Soviet  Union.  AIDS  Research  and  Human  Retroviruses.  (1994,  In 
preparation) 

Burke  DS,  McCutchan  FE.  Global  Molecular  Epidemiology  of  HIV-1:  Divergence, 
Emergence,  Dispersion,  and  Adaptation  .  1994(  In  preparation). 

Carr  JK,  Sirisopana  N,  Torugsa  K,  Supapongse  T,  Chuenchitra  C,  Jugsudee  A, 
Singharaj  P,  McNeil  J.  Incidence  of  HIV-1  Infection  Among  Young  Men  in  Thailand. 
1994  (In  Preparation). 

Clements  ML,  McNeil  JG,  To  Test  or  Not  to  Test?:  The  Decision  to  Conduct  Efficacy 
Evaluations  of  HIV-1  Preventive  Candidate  Vaccines.  1994  (In  Preparation). 

Delwart  E,  Shaper  EG,  Louwagie  J,  McCutchan  FE,  Grez  M,  Rubsamen- 
Waigmarm  H,  Mullins  J.  Genetic  Relationships  Determined  by  a  DNA  Heteroduplex 
Mobility  Assay:  Analysis  of  HIV-1  env  Genes.  Science.  262:12257-1261, 1993. 

Fischer  RD,  McNeil  JG.  Progress  in  International  Cohort  Development  and 
Evaluation.  AIDS  Research  and  Human  Retroviruses.  1994  (In  Preparation). 
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Gao  F,  Yue  L,  Craig  S,  Thornton  CL,  Robertson  DL,  McCutchan  FE,  Bradac  JA, 
Sharp  PM,  Hahn  BH,  The  WHO  network  for  HIV  Isolation  and  Characterization. 
Genetic  Variation  of  HIV-1  in  Four  WHO  Sponsored  Vaccine  Evaluation  Sites: 
Generation  of  Functional  Envelope  (spl60)  Clones  Representative  of  Sequence  Subtypes 
A,B,C^nd  E.  AIDS  Research  and  Human  Retroviruses.  1994,(  In  Preparation). 

Gartner  S,  Liu  Y,  Lewis  MG,  Polonis  V,  Elkins  WR,  Hunter  E,  Miao  J,  Corts  K, 
Eddy  GA.  Adaptation  of  HIV-1  to  Pig-tailed  Macaques.  J.  Med  Prematol .  23:155- 
163, 1994. 

Gartner  S,  Liu  Y,  Lewis  MG,  Polonis  V,  Elkins  WR,  Zack  PM,  Miao  J,  Hunter  E A, 
Greenhouse  J,  Eddy  GA.  HIV-1  Infection  in  Pig-tailed  Macaques.  AIDS  Research  & 
Human  Retroviruses.  1994  (In  Preparation) 

Hall  E,  Greenhouse  J,  Eddy  GA,  Burke  DS,  Rosenberg  Y.  The  Effect  ofS’-azido  -3'- 
deoxythiymidine  (AZT)  on  Acute  Human  Immunodeficiency  Virus  (HIV)  Infection  in 
hu-PBL-SCID  mice.  1994  (In  Preparation). 

Jenkins  RA,  Temoshok  LR,  Virochsiri  K  Incentives  and  Disincentives  to  Participate 
in  Prophylactic  HIV  Vaccine  Research.  Journal  of  Acquired  Immune  Deficiency 
S)midromes.  1994  (In  Preparation). 

Lawson  M,  Brown  C,  Johnson  P,  Hirsch  V.  Dual  Effects  of  Mutations  in  Simian 
Immunodeficiency  Virus  Integrase  on  Integration  and  Virus  Maturation.  1994  (In 
Preparation). 

Levin  LI,  Peterman  TA,  Lasley-Bibbs  V,  Renzullo  PO,  McNeil  JG.  Behavioral 
Determinants  ofHTV  Seroconversion  among  Recently  Infected  Soldiers  in  the  United 
States  Army.  1994  (In  Preparation). 

Levin  U,  Peterman  TA,  Renzullo  PO,  Lasley-Bibbs  VA,  Brundage  JF,  McNeil  JG. 
Risk  Factors  for  Human  Immunodeficiency  Virus  Seroconversion  in  Young  Men  Serving 
in  the  US  Army.  1994  (In  Preparation). 

Lewis  MG,  Bellah  S,  McKinnon  K,  Yalley-Ogunro  J,  Zack  PM,  Elkins  WR, 
Desrosiers  R,  Eddy  GA.  Titration  and  Characterization  of  Two  Rhesus  Derived 
SIVmac  Challenge  Stocks.  AIDS  Research  &  Human  Retroviruses.  10:213-220, 

1994. 

Lewis  MG,  Elkins  WR,  McCutchan  FE,  Benveniste  RE,  Lai  CY,  Montefiori,  DC, 
Burke  DS,  Eddy  GA,  Shafferman  A.  Passively  Transferred  Antibodies  directed 
against  conserved  regions  of  SIV  Envelope  Protect  Macaques  from  SIV  Infection. 

Vaccine.  11:1347-1355, 1993. 
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Louwagie  J,  Delwart  EL,  Mullins  JL,  McCutchan  FE,  Eddy  GA,  Burke  DS.  Genetic 
Analysis  of  HIV-1  Isolates  from  Brazil  Reveals  the  Presence  of  Two  Distinct  Genetic 
Subtypes.  AIDS  Research  &  Human  Retroviruses.  10:561-567, 1994. 

Louwagie  J,  Janssens  W,  Mascola  J,  Heyndrickx  L,  Hegerich  P,  van  der  Groen  G, 
McCutchan  FE,  Burke  DS.  Genetic  Diversity  of  the  Envelope  Glycoprotein  from 
Human  Immunodeficiency  Virus  Type-1  (HIV-1)  Isolates  of  Africa  Ori^n.  J.  Virology 
(In  Preparation),  1994. 

Lucey  D,  Novak  J,  Polonis  VR,  Liu  Y,  Gartner  S.  Characterization  of  Substance  P 
Binding  to  Human  Monocyte/Macrophages.  Clin.  &  Diag  Lab  Immimol.  1:3:330-335. 
1994. 

Lynch  JA,  Mascola  JI?,  McCutchan  FE,  McNeil  JG,  Burke  DS.  Neutralization 
Serotyping  of  Three  Genetic  Subtypes  of  Human  Immunodeficiency  Virus  Type  1. 

1994,(  In  Preparation) 

Mascola  JR,  Burke  DS.  Letter  to  the  Editor:  Antigen  Detection  in  Neutralization 
Assays:  High  Levels  of  Interfering  Anti-p24  Antibodies  in  Some  Plasma.  AIDS 
Research  &  Human  Retroviruses.  9:1173-1174, 1993. 

Mascola  JR,  Louwagie  J,  McCutchan  FE,  Fischer  CL,  Hegerich  PA,  Wagner  KF, 
Fowler  AK,  McNeil  JG,  Bmke  DS.  Two  Antigenically  Distinct  Subtypes  of  Human 
Immunodeficiency  Virus  Type  1:  Viral  Genotype  Predicts  Neutralization  Serotype.  J. 
Inf.Dis.  169:48-54,1994. 

Mascola  JR,  Mathieson  BJ,  Zack  PM,  Walter  MC,  Halstead  SB,  Burke  DS. 

Summary  Report:  Workshop  on  the  Potential  Risks  of  Antibody-Dependent 
Enhancement  in  Human  HIV  Vaccine  Trials.  AIDS  Research  &  Human 
Retroviruses.  9:1175-1184, 1993. 

Mascola  JR,  McNeil  JG,  Burke  DS.  AIDS  Vaccines  Are  We  Ready  for  Human  Efficacy 
Trials?  JAMA.  272:6:488-489.  1994. 

McCutchan  F,  Myers  G.  The  Global  Distribution  of  HIV-1  Genotypes.  AIDS  in  the 
World,  1995  Edition.  Mann,  Jonathan,  Tarantola,  Daniel,  Williams,  Eka  Esu, 
OMalley,  Jeffrey,  eds.  Oxford  U.  Press,  London  (In  Preparation). 

Moore  JP,  McCutchan  FE,  Poon  S,  Mascola  J,  Liu  J,  Cao  Y,  Ho  DD.  An  Exploration 
of  Antigenic  Variation  in  gpllO  from  Clades  A-F  of  Human  Immunodeficiency  Virus 
Type  1  Using  Monoclonal  Antibodies.  (Submitted),  1994. 

Norton  WN,  Brown  CR,  Lewis  MG,  Rippy  MK,  Martin  JE,  Zack  PM. 
Characterization  of  Simian  Immunodeficiency  Virus  (SIV)  Infected  AA-2  Cells  by  SEM 
and  Immunoelectron  Microscopy.  Microscopy  Research  and  Technique.  28:430-439, 
1994. 


U.S.  Military  HIV  Research  Program  -  Aonual  Report 
1  October  1^3  -  30  September  1994 


page  46 


Participants  of  the  WHO  Network  for  HIV  Isolation  and  Characterization.  HIV-1 
Variation  in  WHO  Sponsored  Vaccine  Evaluation  Sites:  Genetic  Screening,  Sequence 
Analysis,  and  Preliminary  Biological  Characterization  of  Selected  Viral  Strains.  AIDS 
Research  and  Human  Retroviruses.  (1994,  In  Preparation) 

Renzullo  PO,  McNeil  JG,  Wann  ZF,  Brundage  JF.  Human  Immunodeficiency  Virus 
Type-1  Seroconversion  Trends  Among  Young  Adults  Serving  in  the  United  States 
Army:  1955-2993.  (In  Preparation). 

Renzullo  PO,  Wann  ZF,  McNeil  JG.  Trends  of  Human  Immunodeficiency  Virus 
Seroconversion  among  Young  Adults  in  the  United  States  Army,  1985  to  1992.  (In 
Preparation). 

Rosenberg  Y,  Zack  PM,  Leon  EC,  White  BD,  Papermaster  SF,  Hall  E,  Greenhouse 
Eddy  GA,  Lewis  MG.  Immunological  and  Virological  Changes  associated  with  the 
Decline  in  CD4/CD8  Ratios  in  Lymphoid  Organs  of  SIV-Infected  Macaques.  AIDS 
Research  and  Human  Retroviruses,  10:863-872, 1994. 

Rosenberg  YT,  Kosco  MH,  Lewis  MG,  Leon  EC,  Greenhouse  JJ,  Bieg  K,  Eddy  GA 
^ck  PM.  Changes  in  Follicular  Dendritic  Cell  and  CD8+  Cell  Function  in  Macaque  ' 
Lymph  Nodes  Following  Infection  with  SIV251.  Adv.  Med.  Biology.  329:417-423. 


Rosenberg  YJ,  Lewis  MG,  Leon  EC,  Cafaro  A,  Eddy  GA,  Greenhouse  JJ.  Viral 
DNA  Burden  and  Decline  in  Percentage  ofCD4-Positive  Cells  in  Lymphoid 
^mpartment  of  SIV-Infected  Macaques.  AIDS  Research  and  Human  Retroviruses, 


S^isopana  N,  Carr  JK,  Torugsa  K,  Supapongse  T,  Chuenchitra  C,  Jugsudee  A, 
McNeil  J,  Smgharaj  P.  HIV-1  Seroprevalence  in  Young  Thai  Men.  Qn  Preparation) 

Sirisopana  N,  Torugsa  K,  Carr  JK,....,  McNeil  JG.  The  Temporal  Trend  of  HIV 

young  Men  Entering  the  Royal  Thai  Army:  1989-93.  (1994,  In 

VanCott  TC,  Bethke  FR,  Artenstein  AW, . .  McNeil  JG,  etal.  Serotyping 

International  HIV-1  Isolates  by  V3  Peptides  and  Whole  GP160  Proteins  Usint 
BIAcore®.  Methods,  1994. 


^Ua-Pazner  S,  O'Leary  J,  Burda  S,  Gorny  MK,  Kim  M,  Mascola  J,  McCutchan  F. 
Retyping  of  HIV-1  Primary  Isolates  from  Diverse  Geographic  Locations  bu  Flow 
Cytometry.  (1994,  Submitted). 
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B.  ABSTRACTS  AND  PRESENTATIONS 


Model 

•  r  J'  VanCott  TC,  Mascola  JR,  Sanders-Buell 

E,  etal.  Two  Distinct  Vtral  Genetic  Subtypes  in  an  HIV-1  Infected  Individual  Oral 

ciJ^Spy,  Agents  and 

^tenstein  AW,  VanCott  TC,  Mascola  JR,  Carr  JK,  Hegerick  PA,  Gavwee  T  et  al 

7thNC^^' 

SSon  C,  Eiumtrakul  S,  Sussman  L,  Renzullo  P, 

p  ,4  •  ”  J^amboonruang  C  Inducements  and  Barriers  to  HIV  Vaccine  Trial 

Among  High  Risk  Cohorts  in  Northern  Thailand  1994.  Presented  at  the 
Virginia!  Development  (NCVDG),  Reston, 

Chuenc^tra  C,  Ti^sana  P,  Supapongse  T,  Kittighep  K,  Morgan  P,  Nitavaohan  S 

Laboratory  Studies.  Thai  National  AIDS  Mee^g,  AugiJri994  ^ 

Gartner  S,  Hunter  E,  Uu  Y,  Lewis  MG,  Corts  K,  Miao  J,  Eddy  G.  BioUmcal  and 

C/wractenzflhon  of  a  Macaque  Adapted  HIV-1  Isolate^ Axmu^  Meeting  of 
the  Laboratory  of  Tumor  Cell  Biology,  Sept.  1994.  ° 

Gartner  S,  Uu  Y,  Lewis  M,  Polonis  V,  Rosenberg  Y,  Brown  C  Zack  P  PriHx,  n 

infection  of  Pig-tailed  Macaques  with  HIV-1,  submitted,  1994.  ^  '  7  • 

SrhS!^  /wm««odcy?cfe«(^  Virus  Type-1  Infection  of  Pigtailed  Macaques 

Scheduled  as  an  oral  presentation  at  the  6th  NCVDG,  1993.  ^ 

/  Jj  ^  mtesratrng  Qualitative  and  Quantitative 

VriZ^mSa^T!fr^  fVd/mgms  to  Participate  in  HIV  Preventive  Vaccine 
19™3  NCVDG  Conference  on  Advances  in  AIDS  Vaccine  Development, 

ToS^r/ N,  Supapongse  T,  Carr  J,  Mason  C, 

a™  7  wo  roi,  Among  Young  Thai  Men  Entering  the  Royal  Thai 

my  1990-1993.  International  AIDS  Meeting,  August  1994. 
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^Xd  Sei^MC  '  W  1®;  “^5'  *'  ^“S“  M^utchan  F,  McNdl  J 

^mf^an7va'^m-„  I’'  Gartner  S. 

“  “'''^  S'  Khamboonruang 

Association,  Washington,  DC  OctobCTSO-No^OTte  3%^™“" 

k,  Redheid 

Infected  Macaques.  6th  NCVDG  Meeting  1^3  Patients  and  SIV- 

Lymph  Nodes' of  S^ HeM^a'ca^el  ^^^3“'*"“®®  Function  in 


ViraWNA^titmA^d^^l  JJ-  Association  Behoeen 

Disease  Pro^sTn  ofSlV-In/ected  Macat,ues  and 

mS™  A  S„g3e  X  Chuenchih-a  C, 

Amty.  IntemaHo^^'S  MefarA'^  Inducts  to  the  Royal  Thai 

fcESSlS^SHf^’'* 

Supapongse  T,  Chuenchitra  C,  Gavwee  T  Sankacnwar.  c  x>r  xt- 

Vorafjto  Infiction  in 

RA,  Jenkins  RA, 


BEHAVIORAL  PREVENTION 

USAMRMC  Program  Area  Coordinator:  HJF  Scientific  Director. 

Capt.  F.  D.  DanieU,  MD,  MC,  US  Navy  Ellen  D.  Nannis,  Ph.D. 

Program  Area  Summary: 

The  primary  focus  of  this  program  area  is  to  develop  and  field  behavioral 
interventions  designed  to  reduce  exposure  to  and  transmission  of  HIV  infection 
in  military  medical  beneficiaries.  The  secondary  focus  of  the  research  is  to 
provide  behavioral  data  in  support  of  the  successful  completion  of  preventive 
vaccine  trials  and  other  clinical  trials. 

Human  Use  protocols 

Protocol  Number  Protocol  Title  (Abbreviated)  Principal  Investigator 


RV26(C) 

RV43A 

RV56 

RV62(C) 

RV72 

RV76 

RV79A 

RV81 

RV82(P) 

RV89 

RV96(P) 


Tri-Service  Biopsychosocial  Study  Nannis 

Behavioral  Addendum:  AZT  Resistance  Study  Nannis 

STD  Patterns  at  Ft.  Bragg  McKee 

Neurobehavioral  Effects  in  HIV+  Aviators  Mapou 

Interactive  Media-  Behavioral  Intervention  R.  Jenkins 

HTV  Seropositive  Cohort 

Using  Interactive  Video  to  Reduce  Risk  of  Zachary 

HIV  Exposure  in  USAF  Trainees 

Behavioral  Addendum:  Multi-drug  Regimen  Nannis 


Behavioral  Intervention  -  Prevention  of  Exposure  P.  Jenkins 
of  High  Risk  Soldiers  to  HIV/STDs 

Phase  I/n  Safety,  Efficacy  of  Behavioral  Nannis 

Interventions  in  Seropositives 

OB /GYN  Affective  Reactions  to  Goldschmidt 

Uncertainty  about  Discussing  HTV/ AIDS 

Assessment  and  Modification  of  STD  risk  Schneider 

Relevant  Behaviors  -  San  Diego 


RV97  Functional  Status  Measurement  to  Predict  Mayers 

Patient  Compliance  with  Drug  Regimen 

(P)Pending  approval 

(C)  =  Closed  to  enrollment;  data  analysis  phase _ _ _ 
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1.  OVERVIEW 

The  Behavioral  Preventior\  Program  Area  has  been  actively  involved  in  its 
current  mission  since  July  1990.  The  primary  focus  of  this  research  area  has  been  to 
develop  and  field  behavioral  interventions  designed  to  reduce  exposure  to  and 
transmission  of  HIV  infection  in  military  medical  beneficiaries.  The  secondary  focus 
of  the  research  has  been  to  provide  behavioral  data  in  support  of  Ae  successful 
completion  of  preventive  vaccine  trials  and  other  clinical  trials.  This  includes 
information  that  wiU  enhance  adherence  to  trial  guidelines,  wiUingness  to 
participate  in  vaccine  trials,  and  psychosocial  factors  that  may  influence  a 
participant's  behavior  during  a  trial. 

Germane  to  the  primary  focus  there  has  been  a  major  transition  th^  year 
from  the  collection  of  descriptive  behavioral  data  which  ^^d  the 
behavioral  intervenUons  (through  the  Army  Wide  AIDS/IW 
the  Seropositive  Behavioral  Survey-SBS)  to  the  initiation  of  behavior^  mte^ention 
protocols  and  development  of  field  sites  at  which  to  test  (he  inteiventiom.  Five 
protocols  have  been  written  which  will  assess  at  least  7  differeiR  behaviOTa 
interventions  designed  to  reduce  HIV  transmission.  These  will  be  described  m  the 

technical  approach. 

There  are  several  basic  principles  that  underlie  the  Behavioral  Preveiition 
Program  Area's  approach  to  its  mission.  Most  basic  is  that  behavior,  p^cularly 
sexual  behavior,  is  influenced  by  evolutionary,  genetic,  and  hormond  Actors  as 
well  as  by  learned  social  and  cultural  patterns.  Because  of  these  mulh-feceted 
influences,  changes  in  sexual  behavior  are  difficult  to  achieve  tough  behavioral 
intervention  and  one  must  also  assume  that  interventions  will  be  (differentially 
effective  because  of  individual  differences  in  these  factors.  In  addition, 
demographic  factors  such  as  age,  race/ethnicity,  and  gender  and  nemobehavioral 
factors  such  as  coping  and  cognitive  style  will  influence  the  impact  of  any 
behavioral  intervention.  Hence,  one  of  the  goals  of  these  mterventions  is  to  identify 
individuals  or  clusters  of  individuals  as  defined  by  the  above  factors  who  are  most 
amenable  to  the  different  interventions  being  tested. 


The  second  basic  principle  underlying  the  Behavioral  Prevention  Program 
Area  is  that  interventions  must  be  developed  based  on  extensive  knowledge  about 
the  population  for  whom  the  intervention  is  designed.  For  that  Army 

Wicie  AIDS  Survey  (AWAS)  and  Seropositive  Behavioral  Survey  (SBS)  data  provide 
necessary  descriptive  information  for  developing  Behavioral  Prevention  Pro^am 
Area  interventions.  Major  civilian  research  endeavors  now  have  recogmzed  the 
need  for  this  type  of  descriptive  information.  This  Program  Area  is  unique  m  its 
foresight  to  incorporate  this  step  in  its  initial  efforts  to  develop  research 
interventions.  In  meeting  its  secondary  mission  of  providing  behavioral  data  in 
support  of  vaccine  and  chemotherapy  clinical  trials,  3  protocols  (or  addenda)  have 
been  written  and  one  is  in  progress.  These  also  will  be  detailed  in  the  Techmcal 

Approach. 
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II.  RESEARCH  GOALS  AND  OBJECTIVES 

In  support  of  the  HTV  Research  Program's  primary  mission,  reduction  of 
mV  incidence  among  military  medical  beneficiaries,  the  Behavioral  Prevention 
Program  Area  has  the  following  goals  and  objectives: 

A  Develop  research  intervention  protocols  for  each  of  the  t^ee 

services  to  reduce  HIV  infections  in  individuals  at  high  nsk  for  mv 

infection. 

B.  Develop  a  research  intervention  protocol  to  reduce  trans^s^  of 
HIV  by  military  medical  beneficiaries  already  infected  with  HIV. 

C.  Provide  support  to  the  Preventive  Medicine  Departments  of  the 
three  services  through  the  timely  dissemination  of  research 
findings,  and  the  development  of  scientific  strategies  to  evaluate 
existing  operational  HIV  prevention  efforts. 

D.  Support  the  successful  completion  of  vaccine  and  drug  trials 
through  behavioral  research  designed  to  understand  factors  that 
predict  willingness  to  participate  in  trials,  adherence  with  trials, 
and  additional  behavioral  data  that  can  be  used  to  help 
interpret  safety  and  efficacy  issues  related  to  trials  carried  out  as 
part  of  the  efforts  of  the  Preventive  Vaccines  Program  Area  and  the 
HIV  Disease  Prevention  Program  Area. 
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III.  TECHNICAL  APPROACH 

The  Behavioral  Prevention  Program  Area  achieves  its  goals  through  a 
series  of  research  protocols  and  the  development  of  an  infrastructure  that  will 
allow  the  testing  of  the  interventions  in  4  field  sites; 

1.  DC  Metropolitan  Area  (Walter  Reed  Army  Medical  Ceriter 

[WRAMC]  and  National  Naval  Medical  Center  [NNMC]), 

2.  San  Diego,  CA  (HIV  Neurobehavioral  Research  Center  [HNRC]  and 

Naval  Health  Research  Center  [NHRC]), 

3.  Fayetteville,  NC  (Fort  Bragg)  and 

4.  San  Antonio,  TX  (Lackland  Air  Force  Base). 

The  initial  databases  utilized  for  these  efforts  were  the  AWAS  and  SBS, 
both  of  which  have  been  detailed  in  previous  reports.  Subsequent  protocols  for 
mv-uninfected  individuals  at  Navy  and  Air  Force  sites  were  designed  with  a 
brief,  data  gathering  component  Based  on  analysis  of  AWAS  and  SBS  data, 
researchers  were  able  to  narrow  the  range  of  questions  to  those  behavioral  and 
associated  risk  factors  that  had  a  sound  psychometric  basis.  This  allowed  for  the 
development  of  a  more  abbreviated  assessment  measure  for  non-Army, 
uninfected  populations. 

This  Program  Area  has  created  a  core  set  of  evaluation  questions  that  can 
be  used  as  part  of  an  outcome  measure  for  its  interventions.  These  are  questions 
that  appear  to  be  predictive  of  risk.  Questions  are  identical  in  terms  of  wordmg 
and  response  format  with  one  set  of  core  questions  to  be  used  for  seronegative 
intervention  studies  and  a  different  set  for  seropositive  studies.  This  strategy  wiU 
allow  for  comparability  of  some  key  issues  across  protocols,  although 
comparisons  wiU  need  to  be  done  at  a  theoretical  rather  than  statistical  level  due 
to  differences  in  the  samples  and  study  methodologies. 

What  follows  is  a  detailed  description  of  Behavioral  Prevention  Program 
Area  protocols  executed  during  this  year.  Protocols  pending  approvals  are  also 
described. 


"Army-Wide  HIV/ AIDS  Survey  (AWAS) 

The  AWAS  was  a  representative  survey  of  US.  Army  personnel  conducted 
between  October  1991  and  February  1992.  Previous  reports  have  detailed  the 
development,  sampling  procedures,  data  collecUon,  and  vaUdation  procedures  of 
the  AWAS  questionnaire.  These  will  not  be  discussed  in  the  present  report. 

Work  on  the  AWAS  during  this  reporting  year  has  focused  primarily  on 
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organizing  the  AWAS  database  and  ensuring  quality  of  the  inputted  data. 
PreUminary  analyses  for  the  first  major  paper  were  performed.  Eight  behavioral 
and  3  biological  factors  that  place  an  individual  at  risk  for  exposure  to  HW  were 
derived  from  the  data.  Prevalence  based  on  a  weighted  percent  of  individuals 
reporting  the  behavior  for  each  of  the  11  risk  factors  (8  partner  related  and  3  ^ 
biological)  can  be  summarized  as  having:  At  least  one  "one  lught  stand"  (35.3%), 
Five  or  more  sexual  partners  (23.0%),  At  least  one  partner  of  same  gender  (if 
male)*  (9.1%),  At  least  one  anonymous  partner^  (l3.8%).  At  least  one  prostitute  as 
a  sexual  partner^  (8.7%),  At  least  one  IDU  as  sexual  partner2.(4.4%).  At  least  one 
partner  with  HIV/ AIDS^  (1.1%),  At  least  one  occasion  of  sharing  needles  (1.0%). 

In  analyzing  the  risk  factors  by  age,  gender,  ethnicity  /race,  the  most 
striking  finding  was  that  HIV  exposure  risk  is  greatest  for  our  youngest  soldiers 

(age  17-24).  Men  in  the  three  yoimgest  age  brackets  reported  a  statistically 

significant  higher  percentage  of  partner  related  exposure  risk  factors  than  did 
women:  one-night  stands,  prostitutes,  anonymous  partners,  sex  with  a  man  who 
had  sex  with  another  man,  and  5  or  more  sex  partners.  In  the  case  of  women  in 
the  yoimgest  age  bracket,  they  were  statistically  more  likely  to  report  at  least  one 
STD  during  the  past  2  years  and  to  report  having  at  least  one  partner  with 
genital/anal  sores.  This  finding  remained  even  when  marital  status  was 
considered. 

When  gender  is  considered  in  the  context  of  race/ ethnicity,  the  two  factors 
interact  when  reporting  at  least  one  STD.  African-American  women  had  the 
highest  percentage  reporting  a  STD  (10.8%);  almost  twice  as  marqrAfncan- 
American  women  as  African-American  men  reported  haying  a  STD  over  the  past 
2  years.  White,  non-Latina  women  reported  a  STD  significantly  more  often  than 
did  white  men,  but  only  1.2  times  more.  These  findings  concerning  increased 
report  of  STDs  by  women,  and  in  particular  African  American  women,  has 
spurred  the  Behavioral  Prevention  Program  Area  to  begin  to  develop  a  protocol 
focusing  on  women's  HTV/STD  exposure  risk,  particularly,  women  of 
racial/ethnic  minorities. 

Additional  analyses  from  the  AWAS  are  in  progress. 

1.  The  recall  period  for  these  risk  factors  is  12  months  prior  to  the  survey. 

2.  The  recall  period  is  two  years  prior  to  the  survey. 

♦  if  female,  male  partner  had  sex  with  men  2 
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Overview: 


The  purpose  of  the  Tri-Service  HIV  Biopsychosodal  Study  was  to  pr^e 
descriptive  W^ation  about  HIV  traiKmission  risk  and  related  faclore  m  MV- 
infect^  individuals  in  the  military.  This  information  was  to 
foLdation  for  developing  behavioral  interventions  to  reduce  HIV  transmission. 


Protocol  Description: 

The  major  objectives  of  the  study  were: 

a  Identify  specific  behaviors  and  associated  factors  that  relate  to  HIV 
■  transnUssion  risk  behaviors  in  HIV-infected  mUitary  medical 
beneficiaries. 

b  Provide  descriptive  information  about  psychosocial  fun^oning 
and  coping  styles  in  mV-infected  miUtary  medical  benefiaaries. 

c.  Provide  descriptive  information  about  neuropsychological 
functioning  over  time  and  relate  this  to  job  functioning. 


Technical  Approach: 

The  study  contained  four  distinct  components:  the  anonymously 
administered  s/ropositive  Behavior  Survey  (Sffi),  the 

OuesUonnaires  (PSQ),  the  Structured  Clinical  Interview  for  DSM-im  (SCp), 
Se  Neurops^ological  Assessment.  All  have  been  descnted  m  prewous 
reports.  During  L  past  year,  data  collection  for  the  neiaopychology  and 
SvAosodal  t»raois  w4e  conducted.  Data  coUectton  for  aU  porhons  of  RV  26 
LLd  on  1  JiSie  1994.  Further  efforts  on  this  protocol  will  be  m  the  area  of  data 
analyses  and  report  of  findings. 


Psychosocial  Questionnaires  (PSQs) 

Technical  Approach: 

Psychosocial  data  was  collected  from  military  medical  beneficiaries 
(MMBs)  for  the  purposes  of  documenting  levels  and  manifestations  o 
Dsvchological  dysfunction  that  may  occur  withHIV-infected  individuals  and 
fntLfere  Sith  their  social/occupational  functioning.  Data  collection  involved  the 
use  of  self-report,  standardized  questionnaires. 
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The  core  questioniraire  measures,  which  were  admirustered  thro^hout 
RV26  encompassed  a  5^  ^ety  repfelbeS:'stete‘Ji>xiety 

SSy"s^ielbergM,  1983),  transient  mood  states  (Profde  of  Mood  ^tes; 

craio  rwateon  &  Greer  19831;  Multidimensional  Health  Locus  of  Control  scale 
rwiuS»n,  WaUston,  &'  DeVellis,  1978];  Temoshok  Coping 

to^ting(short-form  version  of  the  UCLA  I^nelmess^a^ 

1987).  Most  of  these  measures  are  being  used  m  Studv 

in^viduals,  providing  comparabUity  with  the  Multicenter  AIDS  Cohort  Study 
S^Sund  other  important  cohorts.  They  also  have  been  used  widely  wi* 
other  populations,  induding  those  with  medical  illnesses,  lendmg  comparabdity 
to  other  disorders  and  life  circumstances.  Standardized  ^ 

Sese  Sve  the  advantage  of  being  easy  to  administer  and  providmg  rehable  and 

valid  information. 

A  total  of  1233  HIV-infected  military  medical  benefidaries  (MMBs) 
completed  the  questionnaires  at  Time  1.  Those  completing  2  quesbo^^es 
number  788;  Time  3  =  428  respondents;  Time  4  =  195  respondente.  Tune 
respondents  Time  6  =  24  respondents;  Time  7  =  4  respondents.  Severa 

were  origirreUy  included  l^fXTeSir  e  g 

^continued  because  they  were  empirically  redund^t 
Svmptom  Checklist-90  Revised  [Derogates,  1979];  Schaefer,  Coyne, 

(Ssi)  Sodal  Support  Inventory;  Zich  &  Temoshok  Soaal  Support  scde  & 

Temoshok  1987]  and  Spielberger  Trait  Anxiety  Inventory  [Spielberger,  1983]  or 
Lrelated  to  important  psychosodal  outcomes 

19821)  Eadiof  these  measures  were  iisedm  the  early  pnaseso 

measure^  tvpically  completed  only  at  Time  1.  Several  questionnaires  were  added 
to  the  shl^^to  asLss  spedfic  issues  that  appeared  important  to  our 

Sies^Sded  tLper^ptions of  AZT questionnaire 

and  a  relieious  coping  questionnaire  (Pargament,  Grevengoed,  Hathaway, 

Kennel,  Newman,  &  Jones,  1988).  These  ^ 

830  individuals  at  Time  1, 324  at  Time  2, 77  at  Time  3,  and  8  at  Time  4.  Most 
recently,  a  questionnaire  was  added  to  investigate  attitudes  and  tehe^elevant 
to  pitopation  in  vaccine  and  drug  therapy  trials.  This  measure  has  been 
adapted  from  the  AZT  questionnaire. 


Selected  Findings: 

Analysis  of  psychosocial  data  has  focused  on  two  areas:  work 

performance  and  a  description  of  psychosocial  factes 

pelld  Ltched  oYgender,  race/ettaicity,  age  Muc^ 

Lries  of  self  report  questionnaires,  the  researchers  found  that  HlV-infected 
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A  second  set  of  analyses  explored  the  differences  between  HlV-i^ected 

sags^ags: 

alcohol  than  men  and  reported  less  general  risk  taking. 


Neuropsychological  Component 
Technical  Approach: 

c^KiorK  wpre  assessed  at  approximately  six  month  intervals.  A 

increasing  evaluation  time  further. 


[Wechsler,  1987); Trail  Making  lest  ineiiau  ot  ‘riTrfSaonrfs't^'''^^ 

X..,  m»vp.  iWll,  language  skUls  (Boston  Naming  Test  gCapkn, 


G^dglass  ^Weintraub 

1983],  Vocabulaiy  su  ^  w  aiS-R  [Wechslet,  1981);  Standardized  Road  Map 

Memory  Supraspan  procedures  Memory  Test 

Story  Memory  Test  [Heaton  Gran  “  p  [He'indel,  Butters,  &  Salmon, 

fHpaton  Grant,  &  Matthews,  1991J,  Kotary  i  urbun  >  looc-ix 

19m  and  protlem-solving  (Category  Test  (Reitan  &  Wolfson,  1985]). 
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Ratterv  B  reauiring  2.5  hours,  included  measures  of  attention  and  speed 

of  information  p'roc^ng  (ArilhmeBc  subtest  of  the  W^R 

PASAT  fGronwall,  1977];  Simple  and  Choice  Reaction  Time  tasks  [Marttn,  et  al., 

S“paaalCutingTask[Posner,Cohen>RaM,^ 

Memory  Search  Task  [Sternberg,  1966]),  motor  functions  (Fmger  Tapping  Test 
[Reitan  &  Wolfson,  1985];  Grooved  Pegboard  Test  [Kl^e,  1963])  and  S 

and  memory  (CaUfomia  Verbal  Learning  Test  [DeUs,  Kramer,  Kaplan,  &  Ober, 
1987];  Rey-Osterrieth  Complex  Figure  Test  [Lezak,  1983]). 

Computerized  Cognitive  Tasks: 

A  subset  of  tasks  from  COGSCREEN  (Kay,  1994),  a  ^oup  of  computerized 
cognitive  tasks  which  evaluate  accuracy  and  reaction  time  in  several  ^ferent 
costive  realms,  were  added  to  Battery  B  in  November  1991,  at  Washmgton,  DC 
sites.  Included  were  measures  of  attention  (Visual  Sequence  Comparison; 

Divided  Attention  Task),  spatial  awareness  (Mannikin  Task),  and  short  term 
learning  and  memory  (Delayed  Matching  to  Sample  Task). 

Self-Report  Performance  Measures: 

Standardized  questionnaire  measures  of  self-reported  cognitive  and  motor 
functioning  (Awareness  of  Fimctioning,  Downer  et  al.,  1991),  job  j^rfomance 
fEmplovment  Questionnaire,  Downer  et  al.,  1991),  and  job  satisfaction  Qo 
DesCTipS^e  Index,  Balzer  &  Smith,  1990),  were  added  to  Battery  B  at  Washmgton, 
DC  sites.  A  subset  of  items  from  the  Awareness  of  Functionmg  questionnaire  also 
was  administered  to  subjects  at  WHMC,  beginning  in  November  1991. 

Significant  Findings: 

Reaction  time  (RT)  performance  was  examined  in  more  detail  to 
understand  underlying  impairment  and  to  develop  measmes  sensitive  to 
cognitive  changes  in  the  early  stages  of  disease.  A  series  of  studies  fo^d 
HW-infected  subjects  did  not  show  a  deficit  in  working  memory  relative  to  HIV- 
uninfected  control  subjects,  although,  they  were  significantiy  slower  on  se^ral 
RT  measures;  and  2)  HIV-infected  subjects  were  found  to  be  slower  than 
uninfected  subjects  on  all  RT  measures,  replicating  prior  findings.  In  addition, 
although  HIV-uninfected  subjects  improved  their  performance  when^ven  ei^a 
warning  time  before  having  to  respond,  HIV-infected  subjects  showed  no  such 
improvement;  3)  HIV-infected  subjects  were  significantly  slower  on  all 
conventional  tasks  and  on  3  of  6  computerized  tasks  measuring  reaction  time. 


Number  of  Patients  Enrolled: 


1418  seropositive 

152  seronegative  control  subjects 


Total  Patient  Visits:  404 
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Sites  for  RV26: 


Walter  Reed  Army  Medical  Center,  Washington,  DC 
National  Naval  Medical  Center,  Bethesda,  MD 
Wilford  Hall  Air  Force  Medical  Center,  San  Antonio,  TX 


RV26  Addendum-  "Neurobehavioral  Changes  In  Early  Human 
Immimodeficiency  Virus  Infection:  Foxmdations  for  Study  of  Military 
Performance"-  _  — 


Protocol  Description: 

The  purpose  of  the  addendum  was  to  build  a  foundation  for  the 
measurement  of  possible  HIV-related  changes  in  military  performance.  Specific 
objectives  included: 

a  Demonstrate  that  selected  computerized  cognitive  measures  of 

performance  were  sensitive  to  neurobehavioral  changes  assoaated 

with  HIV. 

b.  Link  performance  on  these  measures  to  self-reported  job 
performance  and  satisfaction. 

Technical  Approach: 

A  subset  of  subjects  from  the  main  study  was  selected  arid  recruited  for 
participation.  One  group  of  individuals  was  selected  on  the  basis  of  haying 
participated  in  an  earlier  neurobehavioral  study  at  Walter  Reed  Arn^Medical 
Center  (WRAMC),  in  order  to  understand  the  longer  term  effects  of  HIV.  A 
second  group  of  individuals  was  selected  on  the  basis  of  having  no  pre-exist^ 
neurobehavioral  disorder,  in  order  to  understand  more  clearly  the  effects  of  ^ 
alone.  Subjects  were  evaluated  every  6  months  in  conjunction  with  re^ar  RV  6 
visits.  In  addition  to  RV26  measures,  subjects  completed  a  brief  neurological 
screening  examination,  MRI  scan,  lumbar  puncture,  computerized  cogmtiye 
measures,  and  self-report  measures  of  occupational  performance  and  satisfaction. 
Neurodiagnostic  measures  were  included  to  determine  whether  non-specific 
neurological  abnormaUties  due  to  HIV  have  any  bearing  on  behavioral  ineasmes 
of  performance  and  whether  these  neurological  abnormalities  should  be  used  as 
the  basis  for  job  reclassification  decisions.  Data  collection  was  completed  on  30 
June  1993,  as  reported  previously.  The  study  is  in  the  data  analysis  phase. 

Significant  Findings: 

Data  from  initial  evaluations  of  subjects  who  completed  lumbar  puncture 
(N=20)  were  analyzed.  Subjects  were  grouped  by  whether  cerebrospinal  fluid 
culture  was  positive  (CSF+  infected,  N=9)  or  negative  (CSF-  uninfected,  N=ll). 
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CSF+  infected  subjects  had  significandy  higher  leveis  “ 

betweenbioiogical  markers  of  central  nervous  system  mfecho  (  ' 

qitoolinic  acid,  white  Wood  cell  count)  and  a  behavioral  measure  of  cogmhve 
change. 

Number  of  Patients  Enrolled:  37  HIV-infected  subjects 


Patient  Visits :  Not  applicable 

Site:  Walter  Reed  Army  Medical  Center,  Washington,  DC 


is 


RV56-’’Analysis  of  Sexually  Transmitted  Disease  (STD)  Patte^  at  Ft.  Bragg,  NC: 
Preparation  for  Human  Immunodeficiency  Virus  Behavioral  Interventions - 

Protocol  Description: 

This  orotocol  was  designed  as  an  epidemiological  surveillance  and 
analysis  protocol,  the  purposeof  which  is  to  provide  insights  into  patterns^d 
trends  of  sexually  transmitted  diseases  at  the  Army's  largest  fixed  faa  ty.  a 
analvzed  to  provide  an  understanding  of  STD  activity  at  Fort  Bragg,  which  can 
be  uSd  in  support  of  behavioral  intervention  protocols,  and  to 
for  behavioralLd  biological  interventions  designed  to  reduce  risks  of  acquiri  g 
HIV  and  other  STDs.  The  objectives  of  the  study  are  as  follows: 

Determine  the  incidence  of  specific  STDs  at  Fort  Bragg. 

Describe  epidemiological  characteristics  of  individuals  who  acquire 
STDs. 

Identify  demographicaUy  determined  groups  which  would  be 
targets  of  sexual  history  questionnaires  and  behavior  mterventions 

in  future  protocols. 

Technical  Approach: 

The  STD  CUnic  at  Fort  Bragg  (EDC  Clinic)  provides  rentraUzed  semce  for 
ail  military  health  care  beneficiaries  at  Fort  Bragg.  All  mdividuab  presentmg 
with  signs/symptoms  and/or  positive  laboratory  findings  for 
tilntitted  Sees  are  managed  through  this  cliruc  A  centia^  dat^se  for 
all  individuals  seen  through  the  dime  has  been  maintained  since  1984.  Thi 


a. 

b. 

c. 
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database  contains  comprehensive  demographic,  clinical,  laboratory,  diagnostic, 
and  therapeutic  information  for  each  patient  and  patient  visit. 

The  EDC  Clinic  and  this  database,  as  utilized  m  RV56,  provide  a 
framework  for  intervention  studies  to  reduce  HIV 

at-risk  populations  at  Fort  Bragg.  This  information  wiU  be  used  to  provide  ^e 
epidendological  basis  for  behavioral  and  biological  interventions  designed  to 
reduce  the  risk  of  acquiring  STDs. 

An  Addendum  to  RV56,  designed  to  provide  an  enhanced  di^^ostic 
laboratory  capability  to  improve  the  quaUty  of  data  collected  under  RV56  and 
other  BehLioral  Prevention  Program  Area  protocols,  was  prepared  " 

approved  by  the  Retrovirus  Chnical  Review  Comnuttee  ^  Febru^y 
addendum  outlines  a  strategy  for  collaboration  with  the  STD  Center  a 
University  of  North  Carolina  at  Chapel  Hill  to  provide  ^ 

operational  assistance  in  the  general  design  and  develop^nt  ^ 
prevention  and  control  measures,  focusing  on  the  use  as  o^l^bv® 

Ltcome  markers  for  studies  to  reduce  HIV  ^sk-relevant  behaviors 
focus  of  this  addendum  was  the  development  of  a  plan  to 
diagnostic  clinical  microbiology  support  for  RV81.  A  contiact  has  been  fina 
between  the  Foundation  and  the  UNC/Chapel  Hill  to  1)  design  all  necessary 
protocols  for  the  collection  of  specimens;  2)  to  provide  specific  . , 

microbiological/immunological  tests  for  diagnosis  of  certam  STDs,  3)  *0  Provide 
training  for  Fort  Bragg  personnel  involved  in  specimen  collection,  and  4)  to 

pS^f2,implemeSon  plan  for  coordination 

specimen  collection  and  transport  from  WAMC  to  UNC/Chapel  Hill. 

Significant  Findings: 

No  formal  analyses  of  STD  trends  and  patterns  were  c^iducted  during  the 
1-year  reporting  period.  However,  information  contained 
examined  for  assistance  in  design  of  the  proposed  Women's  Study  (  Needs 
assessment  for  developing  targeted  behavioral  mtervenhor^  for  female  and 
minority  soldiers  at  high  risk  for  STD/HIV  infection;  Principal  tovestigator. 
Pamela  R.  Jenkins,  MSN)  and  local  extractions  have  been  made  to  provide 
monthly  input  since  July  1994  for  the  Command  Health  Report  prepared  for  the 
Womack  Army  Medical  Center  (WAMC)  hospital  commander. 

Number  of  Patients  Enrolled:  Not  appUcable;  this  is  a  suweillance  protocol. 
Numbers  of  patients  studied  equates  to  number  of  visits,  below. 

Patient  Visits:  11^67  (Total  EDC  CUnic  Visits) 


Site:  Fort  Bragg,  NC 
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RV62-"Neurobehavioral  Effects  of  Early  Human  Immuttodeficiency  Virus 
Infection:  FoundaHons  for  Study  of  MiUtary  Aviator  Performance  - 


Protocol  Description: 


The  purpose  of  this  protocol  was  to  determine  how  HIV  may  affect 
aviation  performance.  The  objectives  of  the  study  were: 


a. 


Determine  the  prevalence  of  neurobehayioral  deflate  in  HIV 
infected  aviation  personnel  and  progression  of  deflate  over  time. 


b.  Clarify  relations  among  neuropsycholo^cal  changes,  mood  state, 
job  satisfaction,  and  perceived  changes  in  job  performance. 

c.  Establish  a  core  battery  of  measures  sensitive  to  early  chanps  m 
performance,  which  may  be  applied  to  clinical  saeemng  of 

aviators. 


d  Establish  initial  targets  of  intervention  to  minimize  the  effects  of 
disease  on  performance  and  to  maximize  occupational  longevity. 


Technical  Approach: 

The  Principal  Investigator  planned  to  study  at  least  15  HTV-infected 
aviation  personnd,  including  pUote,  navigators,  radar  control  operators, 
weaX  systems  controllers,  and  air  traffic  controllers,  for  3  years,  and  at  least 
15  demographically-matched  HIV-uninfected  control  subjects  for  one 
SuS  we?e  to  be  evaluated  every  6  months.  Subjects  completed  neurological 
fxSton -urodiagnosacev/uation(ERP  SPEC^^^ 

evaluation  computerized  cognitive  assessment,  and  standar<^ed,  validateu  se 
rewrtCiSmLre  measurls  of  depression,  anxiety,  job  performance,  job 
XXm  awareness  of  changes  in  function.  Tto  was  a  “mprehenstve 
evaluation  designed  to  detect  abnormalities  most  likely  to  impact  on 
nerformance  pafficularly  changes  in  attention,  response  speed,  motor  skills, 

^uospatial  &s,  and  '“rning/memory  NeurotUa^hc  me^K  were 

included  to  determine  whether  non-specific  neurological  abnormalities  due 
J^  tovearw  bearing  on  behavioral  measures  of  perfomanre  and  w^ter  these 
neurological  abnormaUties  should  be  used  as  the  basis  for  job  reclassificah 
decisions  Yearly  evaluations  included  all  measures.  Intervenmg  mon 
evaluations  indeed  ERP  and  a  subset 

Enrollment  and  data  collection  were  termmated  on  30  April  1994  due  to  l) 
rnmnlicated  Dre-existing  neuropsychiatric  history  in  most  participants  tha 
woidd  liiLt  ability  to  atfribute  findings  to  the  effects  of  HIV  alone,  and  2)  shifts 

in  program  priorities. 
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Significant  Findings; 

6  HIV-infected  subjects  completed  baseline  evaluaUon,  and  1  HlV-infected 
subject  completed  follow-up  evaluation. 

Number  of  Patients  Enrolled:  8  HIV-infected  subjects;  1  HIV-ubinfected 

control  subject 

Site;  National  Naval  Medical  Center,  Bethesda,  MD 


RV72-"Using  InteracBve  Media  to  Promote  Responsible  Sexual  Behavior  in  HIV 
Positive  Fersormel"- _ _ _ _ _ _ _ _ 

Protocol  Description; 

This  study  is  an  evaluation  of  an  interactive  video  program  to  reduce  HIV 

transmS,S-relevantbehaviors  inHIV-infeetedmilitary  personnel. 

The  objectives  of  this  study  are: 

a  Examine  the  use  of  an  interactive  video  disc  (lAVD)  intervention  to 
■  reduce  the  risk  of  exposure  to  tamun^ton^  vum 

(HIV)  and  other  sexually  transmitted  diseases  (STDs)  in  a  general 

military  population. 

Evaluate  the  safety  of  video  material,  in  terms 
transmit  accurate  HIV  behavior  change  messages  m  a  highly 
motivating  manner. 

Evaluate  the  immediate  impact  of  the  video  in  terms  of  changes  in 
knowledge,  attitudes,  and  behavioral  intentions. 

Technical  Approach; 

Educational  materials  are  currently  being  used  by 
romponer(i)"w^^^^^^^  professionals  will 


b. 


c. 


U  S  Military  HIV  Research  Program  -  Annual  Report 
1  October  1993  -  30  September  1994 


page  64 


evaluate  the  accuracy  of  information  regarding  HIV  transmission 

pre/post  evaluation  study  with  HIV-infected  personnel  will  evaluate  the  video 

impact  on  its  intended  audience. 

The  pre/post  evaluation  will  be  conducted  with  a  sample  of  60 IW 
infected  paLnte  at  Fort  Bragg,  NC.  Pre-video  data  ^  mdude  ^omatton 
regarding  demographics,  recent  HIV  education,  and  self-report  mfo^hon 
cXemtag  mV  traimission  risk-relevant  knowledge,  attitudes,  and  betavior. 
Post-video  data  will  include  quantitative  and  quaUtative  assessmen^f  the 
video's  impact  including  its  cont^utions  to  motivations  to  reduce  mv 
transmission  risk-relevant  behaviors. 

The  protocol  has  received  Tri-service  scientific  approval  and  approval  by 
the  Army  Personnel  Survey  Office,  Commander  US  Army  Research  Institute, 
Alexandria,  Va.  It  is  awaiting  Tri-Service  Human  Use  approval. 


Significant  Findings:  Not  appUcable 

Number  of  Patients  Enrolled:  None 


Patient  Visits :  None 

Sites:  Fort  Bragg,  NC  (Patient  Component) 

1  Taft  Court,  Rodcville  MD  (Delphi  Component) 


RV76-"Use  of  Interactive  Media  to  Reduce  the  Risk  of  HIV  Exposure  in  United 
States  Air  Force  Basic  Trainees"- 

Protocol  Description: 

This  protocol  is  designed  to  evaluate  the  effectiveness  ol  two  large  group 
interventions  -  an  interactive  video  versus  a  more  traditional  lectoe  m 
reducing  the  risk  of  HIV  exposure  in  a  general  (seronegative) 
population.  Both  interventions  are  compared  against  a  /  | 

Lmparison  group.  Phase  I  (pilot)  and  H  (mam)  studies  differ  m  terms  of  sample 
size  (N=536  wrsm  1200)  and  length  of  follow-up  (5  to  6  weeks  versus  4  to  5 
mon^).  The  outcome  measure,  which  is  based  on  ^e  most  predictive  te^ 
from  the  Army-Wide  AIDS/HIV  Survey,  is  intended  to  assess  changes  in  ^ 
related  knowledge,  attitudes,  beliefs,  and  behavior^s  weU  as 
markers  for  various  sexually  transmitted  diseases.  The  specific  objectives 

follows: 
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a. 


b. 


c. 


d. 


Estimate  the  incidence  rates  of  specific  high-risk  ® 

sample  of  those  attending  military  poUce  traming,  and  compare 
these  rates  at  least  qualitatively  to  other  mUitarily  relevant  samples 
(e.g.;  the  all-Army  survey,  STD  clinic  patients). 

Define  demographic  and  behavioral  correlates  of  individuals  in 
low-risk  versus  high-risk  groups. 

Test  the  effectiveness  of  an  interactive  media,  large  group 
“nton  in  reducing  mV-relevant  “''be"  wS<) 

U.S.  Air  Force  (USAF)  enlisted  personnel  over  a  brief  (5-  to  6-week} 
and  a  more  moderate  (4-  to  5-month)  period. 

Determine  which  aspects  of  the  intervention  were  effective,  and 
^d^moTe  spedflc  behavioral  targets  for  future  interventions. 

Technical  Approach: 

The  present  protocol  was  conceived  as  an  imtial  study  to  test  the 
effectiveneS  of  an  interactive  media,  large  group  intervention 
relevant  risk  behaviors  in  a  (seronegative)  miUtary  population.  The  basic  des^ 

L  a  ISJdomizVd  field  experiment  with  subjects  (USAF  trainees),  nested  wito 
training  flight,  randomly  assigned  to  one  of  three  treatment  conditions  ( ec  , 
Leracive  video,  or  conhol).  The  main  dependent  measures  are 
attitude  and  behavioral  self-report  variables  assessed  pre  and  post  intervenfaon. 
The  prototypical  analysis  is  a  repeated-measures  analysis  of  variance  to  assess 
the  effects^  treatment  condition  (randomized  factor)  and  measurement 
occasion  (nested  factor)  on  the  various  dependent  measures. 

Phase  I  ( pilot  study)  was  conducted  at  the  Joint 
Enforcement  Training  Center  (343rd  Training  Squadron)  at  La^and 
hundred  thirty-six  subjects  were  administered  a  pre-test  ^  ^ 

their  current  attitudes,  beliefs  and  behaviors  and  then  given  either  a  lecture 
meseSSfon  ^an  interactive  media  presentation,  or  no  presentation  (contrcd 
Loup)  at  all.  Six  weeks  later,  at  the  completion  of  their  tech  school  they 

were  given  the  same  questionnaire  again  and  the  ratings  were  compared 
IterSJiTany  Lhavter  or  attitude  changes  that  may  have  occurred  as  a  result  of 

the  interventions. 

The  intervenaons  for  the  Phase  n  (main)  study  me  scheduled  to  begin  “"  6 
October  94.  The  study  designs  for  Phases  I  and  H  are  sin^ar  ex“pt  toh  m  Phase 
II  the  follow-up  period  is  extended  from  5-6  weeks  to  4-5  monto,  and  t 
S.™le  size  is  leased  to  1200  ttainees.  Based  on  pUot  data  the  msearAers 
believe  that  Ore  base  rates  for  most  high-risk  behaviors  were  too  low  during  th 
brief  follow-up  period  for  us  to  make  meaningful  comparisons  across 
intervenLns.  The  follow-up  period  was  extended  to  4  -  5  months. 
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Significant  Findings: 

Prpliminarv  results  from  the  pUot  study  were  generaUy  simlar  to  the 
Prehminary  results  rrt^u  ^  questionnaire  data 

diseases.  These  risk  behaviors,  and  ^,44  go/ w  4  gexual  partners 

oast  12  months  at  baseline,  were;  one-mght  stands  (44.8  /o),  ^  4  s^uai  paru 

fl3.4%),  non-menstrual  bleeding  (12.3%),  ^onymous  receptive 

group  sex  (8.0%),  any  STDs  (4.1%),  gay  or  bisexual 

SdtSrX^e^rted^^^^^  Sore'Sie-night  stands  in  the  past  12 

women  (59.6%). 

Tn  contrast  the  follow-up  behavioral  data  looked  very  different.  Although 

ibPse  fand  other)  reasons  that  the  researchers  planned  to  extena  me  rouow  p 

op  Atarfty  to  possibly  extrapolate  results. 

The  plarmed  Phase  n  study,  which  was 
will  help  address  this  issue  more  directly  and  will  provide  data  to  assess  th 

differential  efficacy  of  the  3  intervention  formats. 

Number  Of  Subjects  EnroUed:  536/536£hase  I) 

^  0/1200  (Phase  n) 


Site;  Lackland  Air  Force  Base,  San  Antonio,  TX 
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RV81-  Trevention  of  Exposure  to  HIV  and  other  Sexually  Tra^mitted  diseases 
(STDs)  in  a  Seronegative  MiUtary  Population:  A  Comparative  Study  o  e  ty 

and  Efficacy  of  Intensive  STP/mV  Prevention  Intervenfaons  -  - - 

Protocol  Description: 

This  study  is  designed  to  examine  the  relative  safety,  feasibility,  and 
effectiveness  of  tturee  interventions  designed  to  reduce  exposme  to  human 
taununodefidency  virus  (HIV)  and  other 

a  population  at  high  risk  for  HIV  infection  (active  duty  nuhtary  STD  patients). 

The  objectives  of  the  study  are  as  follows: 

a.  Develop  empiricallyJrased  HIV/STD  prevention  interv^tioK  to 
motivate  and  maintain  individual  behavior  change  consistent  w 
preventing  exposure  to  HIV  and  other  STDs. 

b.  Evaluate  the  feasi^iUty  and  safety  of  delivering  the  proposed 
HIV/STD  intervention  programs  to  a  high-risk  nuhtary  populati 

(STD  patients). 

c.  Evaluate  the  immediate  impact  of  interventions  on  compliance  with 
standard  STD  recommendations  (e.g.,  return  for  test  of  cure, 
partner  notification),  as  well  as  risk-related  knowledge,  attitudes, 
perceptions  of  risk,  and  readiness  for  change. 

d.  Determine  the  efficacy  of  various  interventions  in  reducing  the 
rates  of  risk-relevant  behaviors  and  related  factors. 

e.  Evaluate  the  effectiveness  of  the  interventions  in  lowering  STD 
incidence  and  recidivism  rates. 

f  Describe  demographic,  attitudinal  and  behavior^  character^to  of 
individuals  resistant  or  responsive  to  behavior  change  m  order  to 
design  more  effective  programs. 
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Technical  Approach: 


Baselin^  dah  i^will  be*"collected  at  entry  into  the  study,  while  post-test  data  will  1^ 

study.  This  two  month  follow-up  will  be  used  for  the  pmpose  of  evaluatmg  th 
loeistics  of  following  patients  over  a  relatively  long  period  of  time 
SLand,possfbfy,interventionpur^^^^^^ 

treated  as  a  formal  part  of  the  study  because  it  is  f  Pected  that  a  variety  o 
methods  for  follow-up  may  need  to  be  implemented  and  tested. 


The  interactive  video  disc  (lAVD)  requires  active  involvement  of  viewers 
and  hal^hown  itself  to  be  acceptable  and  in  the  short  S 

mV  risk  relevant  attitudes  and  behavioral  inteithons  “  STD  pahente  at  Ft  Bragg. 
The  lAVD  material  has  been  selected  from  a  series  of  i^^tera^  behaviors 
developed  for  the  US  military  for  the  purpose  of  mducmg  im  nsk  * 

The  "Risk"  module  of  Body  Armor  was  selet:ted.  the  material  presented  m 

module  is  congruent  with  AW  AS  findings. 

Inits  generic  form  the  health  risk 

Army  for  more  than  a  decade.  Using  the  findings  from  *e  AWAS,  ^ STO/1^ 

computer  scannable  Health  Risk  Appraisal  (HRA)  was 

pati^t  completes  the  questionnaire  it  is  computer  scored  and  mdiyidua 

fopdback  messages  are  generated  for  each  variable  or  group  of  variables.  The 

SwdtS  results  Jtd  recommendations  are  given  to  the  patient  along  with 

St^eu4  to  ‘"dividual  percepHon  of  risk  and  provide 

relevant  ways  to  change  personal  behavior.  A  tetesame 

S™;  Sdoped  the  As  gen«to  HRA.  Using  the  r««lts  "d 
from  the  AWAS,  those  questions  that  demonstrated  significant  resul 
grouped  and  individual  feedback  messages  were  developed  for  each  &^o\xp. 
Graphic  displays,  as  well  as  individual  messages  wUl  be  computer  generated 
from  the  scannable  questionnaire  for  each  patient. 

Targeted  Situational  Behavior  (TSB)  consists  of  an  individual  behavioral 

intervention  to  address  the  specific  risk  behaviors  arid  . 

identified  through  the  AWAS  and  focus  groups  conducted  with  STD  patients  at 
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Ft  Brage.  It  addresses  the  most  frequently  occurring  scenarios  pose  the 

highesHevel  of  HIV  exposure  risk.  The  individual  is  asked  to  place  himself  in  the 
scenario  that  most  matches  how  they  meet  potential  partners  (i.e.  p  to  a  club  to 
drink  and  pick  up  girls).  At  a  critical  juncture  in  the  scenario  the  staff  member 
will  stop  the  scenario,  and  ask  the  participants  to  identify  other  jwssible  courses 
rf  action.  In  this  manner,  the  individual  wBl  be  assisted  in  as^ssing  aU  options 

heorshemayhaveinthatsituation,manyofwhichmaynothavebeen 

considered  before.  This  technique  is  similar  to  the  thought-stoppmg  te^ques 
commonly  used  in  behavioral  interventions.  It  is  theorized  that  this  te^que 
assists  individuals  in  changing  dysfunctional  attitudes  and  motivates  them  to  us 
the  newly  identified  options. 

In  addition,  an  RV81  addendum  has  been  submitted.  This  was  done  at  the 
request  of  the  scientific  review  committee  in  order  to  clarify  some  ite^  m  the 
orotocol  and  in  order  to  expand  RV81  to  incorporate  the  collection  of 
Lphisticated  biological  tests  from  the  study  volunteers,  ^though  the  addendum 
wm  not  change  the  behavioral  intervention  portion  of  this  protocol  maiiy 
substantial  way,  the  addendum  provides  an  expanded  and 
provide  biological  data  to  support  behavioral  outcome  data, 
assessment  will  be  carried  out  through  the  contract 

Carolina-Chapel  Hill,  that  was  described  previously  under  the  RV56  addendum. 
The  results  from  these  additional  biological  tests  will  be  compared  to  the  self- 
reported  behavior  measures  collected  as  part  of  the  sfedy.  The 
wHl  be  done  in  collaboration  with  University  of  North  Carolma-Chapel  Hill, 

through  the  RV56  addendum. 

Significant  Findings: 

Results  from  pre-tests  demonstrated  that  the  lAVD  is  well  received  and 
soldiers  have  no  proems  using  it.  The  module  selected  can  be  seen  withm 
20  minutes  allotted  for  interventions.  The  Targeted  Situational  Beha^or  (TSB) 
intervention  has  been  the  focus  of  most  of  the  pUot  testmg  as  this  is  the  most 
interactive  of  aU  the  interventions.  The  typical  scenario  developed  by  the 
research  team  has  held  to  be  fairly  accurate  of  what  is  happemng  in  these 
soldiers*  lives.  Additional  scenarios  (i.e.,  how  to  deal  with  a  soldier  who  states  he 
does  everything  right,  or  how  to  deal  with  a  soldier  who  presents  with  an 
inconsistent  story)  have  been  developed  and  are  currently  undergoing  pre- 
testing.  This  intervenUon  also  can  be  conducted  within  the  20  minutes  a^^ij^ble. 

Once  the  HRA/Baseline  behavior  outcome  measure  form  is  received  fro 

printer,  it  also  will  be  pilot  tested  to  assure  that  the  individual  can  complete  the 
form,  and  that  it  can  be  scanned  and  counseling  can  be  , 

allotted  time.  There  will  be  more  time  available 

is  also  the  main  behavioral  outcome  measure,  so  the  individual  will  not  need  as 
much  time  at  the  end  to  complete  outcome  measures. 

Number  of  Patients  Enrolled:  Not  applicable 
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Patient  Visits: 


25  Focus  Groups  have  been  conducted 
49  Individuals  participated  in  pre-testing 


Site: 


Fort  Bragg,  North  CaroUna  is  the  sole  site  for  this  protocol 


Protocol  Description: 

This  protocol  is  designed  to  assess  the  safety  and  efficaqr  °f 
h.,erve^n'’f:lts.  The  p?lnary 

transmission  risk  behaviors  m  '^“5^  “rl^d  factors  that 

SecondarUy,  the  interventions  ^  A  ^crease  one's  motivation 

iilHmatelv  will  lower  transmission  risk  behaviors  ^e.g.,  mcreas 
m^Kvior).  -me  objectives  of  the  study  are  as  follows: 


- - j - 

b.  Evaluate  the  safety  and  behavioral  responsiveness  parameters  of 
these  behavioral  interventions. 

r  Evaluate  the  efficacy  of  a  "booster"  treatment  in  reducing  the  HW 
■  Ltimission  risk  ^tential  of  HIV  seroposibve  nuhtary  medical 
beneficiaries. 

Thedevelopmentphaseof« 

i’ndu‘S:K'X-ith  pafients  and  military  health  care  providers  to 
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develop  the  content  within  these  frameworks  and  to  determine  the 
promises  vehicles  (formats)  to  carry  the  content  messages;  and  (c)  ^^dify  g 

content  messages,  formats,  and  implementation  f X^Se 
prevendve  medicine  co-investigators  and  service/site-specific  health  care 
providers  in  the  clinics  where  the  interventions  are  intended  for  implementah  ^ 
Further,  specific  care  has  been  taken  to  ensure  that  etoc  and  cultmal  factors  Me 
considered.  The  data  on  which  the  interventions  are  bas^mes  from  the  SBS 
with  a  representative  ethnic  sample.  The  focus  groups  of  ^-infected 
individuals  which  have  been  used  to  drive  the  content  and  format  of  the 
interventions,  as  weU  as  to  provide  feedback  on  what  has  been  proj^^d  have  a 
included  minority  membership,  particularly  African-Amencan  participants. 

Three  tvpes  of  interventions  are  planned:  HIV  Transmission  Risk 
Assessment  P^file  with  Individualized  Counseling  ^ 

Relevant  Behavior  Group,  and  the  Changing  Transmission  Risk  Betavior 
Audiotape  Intervention.  These  interventions  were  chosen  because  they  represent 
the  most  feasible  format  alternatives  currently  avaUable,  and  a  r^ge  of 
modalities  for  the  presentation  of  information.  They  also  are 
from  one  another  to  allow  for  meaningful  comparisons  aaoss  formats.  Content 
of  the  interventions  regarding  transmission  risk-relevant  behaviors  has  oeen 
designed  to  be  as  consistent  as  possible  across  formats,  and  has  been  developed 
to  address  the  major  findings  from  the  RV26-SBS. 

The  principle  guiding  the  study  design  is  that  the  research  i^tei^ejjtio^  ^o 
be  tested  Zst  address  similar  content  areas.  Tliese  areas  have 
the  RV26-SBS  data  base  as  factors  that  are  statistically  signiticant  m  their  relation 
to  transmission  risk  relevant  behaviors.  In  adcUtion,  each  of 
discussed  in  a  series  of  focus  groups  to  provide  support  for  *e  ecolo^cal 
validity  of  the  content.  These  areas  include:  drug  and  alcohol  use,  numbers  o 
sexual  partners,  safer  sex  negotiation  skills,  types  of  sexual  partners,  situations 

Ss^^L^lp^rtners  are  sought,  types  of  sexual  prac^^^^ 

attitudes  towards  condoms,  amount  of  social  support,  breadth  of  soaal  activ  ty 

repertoire,  and  disclosure  of  HIV  status.  By  virtue  of  the 

the  areas  are  dealt  with  in  different  degrees  of  depth  or  emphasis,  but  all  areas 

are  addressed  in  each  intervention. 

Critical  to  a  successful  intervention  is  enhancing  participants’  motivation 
to  change.  Three  key  elements  that  are  hypothesized  to  increase  motwation  are. 
individualized  content  that  allows  a  participant  the  opportumty  to  address  an 
issue  of  personal  relevance,  a  heightening  of  one's  perception  of  personal  r^k, 
and  an  interactive/feedback  loop  for  proposed  change.  The  three 
interventions  differ  with  respect  to  how  many  of  the  three  elements  are  included 
in  the  intervention  technology.  They  range  from  the  HIV  Transmission  Risk 
Assessment  Profile  with  Individualized  Counseling  (contaimng  all  tmee 
elements)  to  the  Changing  Risk  Relevant  Behavior  Audiotape  (containing  only 
minimal  interaction). 
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Intervention  Technologies 

A.«P.smentPrnfi|.-witlllnjiYirtmlir.fdC0W5ding 

rHTRAPlCl: 

ThA  risk  assessment  format  for  this  intervention  is  adapted  from  more 
^  1  •  T?\A  'y(^  QRc;  Hata  the  10  content  areas  identified  as  statisucauy 

W' wiU  have  assodated  standard  written  "behavioral 
pr^ipHons"  for  individuals  to  read.  These  brief  prescription  become  the 

^de  For  counselors/health  educators  in  deUvermg  more  elaborated, 
individualized  counseling  to  that  person. 

The  counseling  wiU  be  conducted  according  to  standard  prcKedures, 
uVirtiicrh  the  exact  content  will  differ  across  individuals.  Based  on  the 
oardcil^'  profUe,  counselors  wiU  review  the  computerized  output  to 
Ke  mSsaSs  a^e  understood.  The  counselor  will  then  exp  am  toe  seh  control 
^ate«  that  if  a  common  denominator  of  all  3  tatervathons;  tot  is-^to^ 
^®lnd  Act  Responsibly,"  in  the  context  of  a  scenmo  mitten  for  to 
iSe  of  these  scenarios  will  be  sinular  to  tot  previously  desenbed  m  RV81. 

rhanging  Ri^k  Relevant  Behavior  Gro\]p  fRRBQ)l 


dtwtoetoitotaput from  potential  participants  through focm  ' 

ferC%u?SinputbyotoJgroupme^^^^^^^ 

develop  alternative  behaviors  tot  have  been  found  by  the  SBS  to  be  reiatea  to 
tower  nammission  risk  behavior.  These  modules  also  P"^^ , 

"exercises"  in  which  participants  take  part.  The  examples 
ioup  are  based  on  ifsues  and  information  tot 

group  if  critical  issues  are  not  introduced  by  group  members. 
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The  group  format  of  the  RKBG  is  not  to  be  confused  with  a 

therapeutic®or  support  group.  RRBG  groups  ufflize  a  teaching/facJitahon 

solely  on  --P-“viduaU,^^^^^^^  '  , 

focuses  on  both  the  development  of  more  appropnate  behaviors  ^  .  j  . 

modification  of  imderlying  psychosocial  factors  (e.gv  anxiety)  a  ca 

and  sustain  unsafe  behavior. 

Tha  rhanging-  Kifik  Relevpni  Bphavior  AudiotaBfil 

The  audiotape  intervendon  capitalizes  on  the 
information  when  the  individual  is  ready  to  hear  it  md  “'°=‘ 

Xn  the  individual  can  most  benefit.  The  tape  will  be  narrated  by 
military  medical  beneficiaries  who  will  interweave  their 
more  general  content  relevant  to  transmission  prevenhon. 

capitlzes  on  our  preliminary  finding  that  thr^  with  pea  er  ac^  ^502) 
Sferted  peers  tend  to  have  lower  HIV  transmission  potential  et  al.,  1»2)- 

This  intervention  format  also  should  enhance  identification  with  the 

S:?“STnLeminglynotstaged.Topic  areas  wiUbecongruentwith  the 

three  other  proposed  interventions. 


Study  Design 

The  basic  study  design  for  this  protocol  involves  administering  a  FetesUo 
all  who  have  agreed  to  participate.  Individuals  will  ^  * 

a  treatment  group  or  to  the  control  group.  Partiapants  m  ^e  heatine 
conditions  \Sl  then  complete  the  intervention.  At  6  months,  ^  ^ 

post  test  assessment.  At  that  time  individuals  who  were  m  one  of 
tSer^atoent  groups  wiU  receive  a  ’booster."  The  researchers  have  ^o^n  to 
CO  Utp  T^PIC  counseling  as  the  booster  because  they  believe  it  wiU  be  the 
Xuff^  of  Sr^Xons.  for  reasons  explained  P— ly^  Tho^ 
wem  ranXzed  into  the  control  group  wiU  not  receive  a  booster.  At  12  months, 
all  groups  will  receive  a  follow-up  assessment. 

"Tb  “ed  oXTsTXXSXX^  ( “  "u2d  in 
S™psy:^c^lSy7and  Xief  cognitive  assessment  (also  a  subset 

of  measures  used  in  the  HIV  Biopsychosocial  Study). 

Significant  Findings  ;  Not  applicable 
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Patient  Visits: 


45  patient  focus  groups 
5  staff  or  health  care  provider  groups 


HIV  Neurobehavioral  Research  Center,  San  Diego,  CA 
National  Naval  Medical  Center,  Bethesda,  MD 
Walter  Reed  Army  Medical  Center,  Washington,  DC 


RV89-"Obstetridans-Gynecologists'  (OB^YN)  Affective  Reactions  to 

Uncertainty  and  Discu^ing  HIV/ AIDS  during  Routine  Gynecologic  Care  - - 

Protocol  Description: 

The  purpose  of  this  study  is  to  measure  the  influence  of 
Kvnecologists’  (OB-GYNs)  anxiety  due  to  clmical  uncertainty,  and  , 

XsicianTand  organizational  characteristics  in  explfinmg^fer^ces  m  the 
physicians'  selection  of  human  immunodefiaency 
Lucational  activities  during  routine  gynecologic  c^e.  pie 
the  impact  of  patient  factors,  (e.g.,  ethnicity,  sexual  ^stoty  and  P^^^chces), 
Siysidan  factL  (e.g.,  gender,  age,  job  position,  staff,  fellow 
OT  Janizational  factors  (e.g.,  institutional  policies  and  coUea^e^ependent 
no?ms)  on  physicians'  practices  of  HIV/ AIDS  prevention  activities. 

Specific  objectives  of  the  study  are : 

Determine  the  impact  of  anxiety  due  to  uncertainty,  and  pa^t, 
physician,  and  organizational  factors  on  physiaan  s  use  of  HIV- 
related  patient  education. 

Determine  the  interactive  effects  of  OB<5YNs,  i.e.,  antdety  due  to 
uncertainty  and  patient,  physician,  and  organizational 
factors. 


a. 


b. 


Technical  Approach: 

Questionnaire  Development  and  Pilot  Study 

The  final  survey  is  a  5-section,  self-administered  questionnaire.  The 
questionnaire  i 

S'™"— 

Sdes  training  and  practice;  their  anxiety  due  to  clinical  uncertamty;  and  the 


in 
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likeUhood  that  they  would  perform  specific  MV-reiated  educational  acHvities  in 
response  to  two  hypothetical  patient  care  encounters). 

A  pilot  study  was  conducted  in  November  1993  with  Army  internal 
medicine  physicians  to  test  the  5  sections  of  the  instrument  for  internal 
consistency  and  vaUdity.  Forty-five  out  of  200  internists  js 

questionnaire;  no  attempt  was  made  to  encourage  parhapahon.  Participate 
were  encouraged  to  suggest  changes  to  the  questionnaire.  Based  on  pilot  data 
and  participant  suggestions,  several  changes  were  made  to  the  design  to 
improve  reliability,  clarity  and  focus. 

Significant  Findings: 

Analysis  of  pilot  data  revealed  that  fewer  than  20%  of  respondents 
reported  edLating  their  patients  routinely  about  STOs  or  I^,  even  thoug 

majority  of  respondents  indicated  that  they  were  only  fairly  sure  that  *ett 

patiente  were  not  at  risk  for  HIV  infection.  There  were  few  deferences  ^ong 
respondents  in  the  number  of  MV-related  educational  activities  selected  in 
response  to  the  hypothetical  "high"  risk  patient.  However,  sipifican  <^ferences 
were  found  in  the  number  of  MV-related  educational  activities  selected  by 
respondents  in  response  to  the  "low"  risk  patient.  The  ^e  of  ^ 

likdv  to  perform  MV-related  educational  activities  with  a  low  risk  patient  was 
ddel  rnSre  knowledgeable,  and  trained  on-the-job.  TOs  physiaan  also  was  more 
comfortable  deaUng  with  sensitive  sexual  topics.  Fmally,  this  respondent 
perceived  much  more  organizational  support,  and  fewer  constramts,  than 
^espLdents  who  selected  fewer  MV-related  educational  acti^nties  ^  re^p^^  to 
a  h™thetical  'low"  risk  patient.  Data  collection  m  the  mam  study  has  begun 
and  is  expected  to  be  completed  by  the  end  of  this  year. 

Number  of  Participants  Enrolled:  45  in  pilot  study 

275  questionnaires  were  mailed  to  Army  OB-GYN  staff, 
residents,  *e  total  population  of  Army  physicians  listed  in  PER^OM  records 
imder  specialty  code  J60  ("obstetrician-gynecologist ),  and  prachang  ^ 
training  in  the  obstetrics-gynecology  departments  m  medical  settings  CONUb 
and  OCONUS.  Two  follow-up  mailings  are  planned  to  encourage  maximum 

participation. 

Patient  Visits :  Not  applicable 

Sites:  All  Army  medical  facilities,  CONUS  and  OCONUS. 
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RV96-"Assessment  and  Modification  of  Sexu^y  Transmttrf  D^ase  (STD)  Risk- 
Relevant  Behaviors  at  the  United  States  Naval  Station,  San  Dieg_ 


Protocol  Description: 


In  this  study,  interventions  are  designed  and 
risk-reievant  behavior  among  a  gmup  of  US  Navy  pmonnel  m  San  Diego,  at 
high  risk  for  exposure  to  HIV.  The  objectives  of  this  study  are: 


a.  Assess  the  risk  factors  in  the  San  Diego  Navy  population  using 
surveys  and  focus  groups. 


b.  Develop  two  interventions  based  on  the  results  of  the  surveys  and 
focus  groups. 

c.  Evaluate  the  effectiveness  of  the  two  focus  ^oups  and  the  standard 
intervention  presently  offered  at  the  STD  clinic. 


Technical  Approach: 

The  survey  will  be  based  on  the  Army  Wide  AIDS/HIV  Si^ey,  with 
additional  questions  to  assess  risk  factors  that  are  unique  to  the  Navy  population 
in  San  Die^.  These  additional  questions  will  be  based  upon  the  focus  group 

discussions. 

The  survey  will  be  administered  using  a  dual  frame,  systematic  random 
samolinff  technique.  Subjects  will  be  recruited  in  (1)  the  physical  examination 
area  and  (2)  the  STD  clinic  of  the  Branch  Medical  Clinic  in  San  Diego.  Tlie 
subjects  will  be  divided  into  two  groups:  those  who  have  had  a 
within  the  past  year  and  those  who  have  had  no  STD  diagnosis  wi  p 

year.  About  900  subjects  will  be  recruited  over  a  five  month  period. 

Analyses  of  the  results  of  the  surveys  and  the  focus  groups jviU  re^al 
which  specific  risk  factors  are  prevalent  among  sailors  who  have  had  ® 
recendy^and  which  risk  factors  are  prevalent  throughout  the  more  generd  San 
Diego  Navy  population.  Two  interventions  wiU  be  designed  to  address  needs 
identified  in  the  surveys  and  focus  groups.  The  two  inte^entions  and  the 
standard  counseUng  and  education  presentiy 

determine  their  relative  effectiveness  m  reducmg  STD/HIV  risk  factors. 
Significant  Findings: 

This  protocol  is  in  the  approval  process.  It  , 

Review  CoiLuttee  approval  on  08  June  94.  The  protocol  for  te  mhal  phase  of 
the  study  was  submitted  for  Tri-Service  Scientific  Review  on  21  July  94.  A 
response  from  the  scientific  review  committee  was  received  in  mid-August.  A 
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memorandum  replying  to  the  scientific  review  has  been  submitted  to  the 
committee. 

Number  of  Patients  Enrolled:  Not  appUcable 


Patient  Visits:  Not  applicable 

Site:  This  is  a  single  site  study  at  the  Branch  Medical  Clinic,  US  Naval  Station, 
San  Diego,  CaUfomia.  The  HIV  Neurobehavioral  Research  Center,  San 
Diego,  CaUfornia  and  the  Naval  Health  Research  Center,  San  Diego  serve 
as  rollaborators. 


BEHAVIORAL  PREVENTION  PROGRAM  AREA 
COLLABORATIVE  EFFORTS 

The  following  set  of  studies  reflect  the  current  efforts  of  the  Behavioral 
Prevention  Program  to  support  other  HIV  Research  Program  Areas  and  military 
operational  Efforts: 


Addendum  to  RV43-"Prospective  Study  of  the  Emergence  of  Zidovudine 
Resistance  in  Patients  Infected  with  Human  Immunodeficiency  Virus  who  are 
Treated  with  Zidovudine  (ZDV):  Behavioral  Addendum"- 


Protocol  Description: 

This  addendum  is  conducted  in  collaboration  with  the  HIV  Disease 
Prevention  Program  Area.  The  purpose  of  this  behavioral  addendum  is  to 
provide  information  about  attitudes,  beliefs  and  expectations  concermng  the  use 
of  ZDV  and  the  impact  of  learning  one  was  becoming  resistant  to  the  effects  of 
ZDV.  Specific  objectives  were  as  follows: 


Demonstrate  the  predictive  validity  of  a  self  report  measure  of  ZDV 
adherence. 

Determine  patients’  attitudes,  beliefs,  and  expectations  about  ZDV 
treatment,  including  personal  beliefs  concerning  HW  treatment 
efficacy,  when  to  change  treatment  agents,  one’s  ability  to  transmit 
HIV  while  on  treatment. 

Determine  the  impact  of  these  beliefs,  expectations  and  attitudes, 
and  affective  state  on  behavioral  intentions  concerning  adherence 
with  treatment  recommendations. 
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d.  Determine  the  impact  on  adherence  of  release  of  climcal  data  to 
patients. 

All  pardcipants  in  the  ZDV  resislana  study  (RV43)  ^  invited  to 

torof  ttePeS;L 

administered. 

Significant  Findings:  Data  analysis  has  not  yet  begun 
Number  of  Patients  Enrolled:  33 

Patient  Visits:  33 

Sites:  National  Naval  Medical  Center,  Bethesda,  h® 

Walter  Reed  Army  Medical  Center,  Washington,  DC 


Addendum  to  RV79-"A  Double  BUnded,  in 

Zidovudine  (ZDV)  vs.  ZDV+  Didanosme  (ddl)  vs^ZDV+  ddl+  Nevirapne  m 

^%ptomatic  Patients  on  ZDV  Monoth^ag 

Codon  215  of  HIV  Reverse  TransaipWse  m  Serum/Plasma  Viral  RNA. 

Behavioral  Addendum"-  _ _ _ _ _ — - — 

Protocol  Description: 

This  addendum  is  conducted  in  collaboration  with  the  HIV  Disease 

Prevent  P^m  Area.  The  Behavioral  Addenduna  to  RW9wdl«sess 

a.  Demonstrate  predictive  validity  of  a  self  report  measure  of  ZDV 
adherence. 

h  Determine  patients'  attitudes,  beliefs,  and  expectations  about  ZDV 
■  neltment,  including  personal  beUefs  concerning  HTV  treatment 
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efficacy  when  to  change  treatment  agents,  ability  to  transmit  HIV 
while  on  treatment,  and  assumptions  about  taking  a  placebo. 

c.  Determine  the  impact  of  these  beliefs,  expectations,  attitudes,  and 
affective  state  on  behavioral  intentions  concerning  adherence  with 
treatment  recommendations. 

d.  Determine  the  impact  of  patients  learning  they  may  be  ZDV 
resistant  on  their  attitudes  to  treatment  and  decisions  about 
changing  treatments. 

Participants  at  the  Metropolitan  D.C.  Area  site  who  are  participating  in  the 
parent  protocol  (RV79)  are  asked  to  complete  questionnaire  at  6  month  intervals 
for  approximately  a  2  year  period.  Questionnaire  administration  is  planned  to 
coincide  with  clinical  visits  where  laboratory  data  and  data  on  pill  counts  are 
gathered.  The  questionnaire  is  a  modification  of  other  Behavioral  Prevention 
Program  Area  questionnaires  concerning  perceptions  of  treatment.  Data  from  the 
questionnaire  will  be  analyzed  in  concert  with  relevant  laboratory  and  pharmacy 
data  in  order  to  meet  the  objectives  of  this  study.  This  study  is  being  considered 
by  the  local  sites'  human  use  committees;  data  collection  will  commence 
immediately  upon  approval. 

Significant  Findings:  Not  applicable 

Number  of  Patients  Enrolled:  Not  applicable 

Patient  Visits :  Not  applicable 

Sites:  National  Naval  Medical  Center,  Bethesda,  MD 

Walter  Reed  Army  Medical  Center,  Washington,  DC 


RV97-"The  Use  of  Patient  Functional  Status  Measurement  to  Predict  Patient 
Acceptance/Rejection  of  Antiretroviral  Drug  Regimen"-  _ 

Description  of  Protocol  and  Objectives: 

This  protocol  is  being  conducted  in  collaboration  with  the  HIV  Disease 
Prevention  Program  Area.  The  purpose  of  this  study  is  to  tmderstand  how 
changes  in  fxmctional  status  following  initiation  of  antiretroviral  treatment  will 
affect  continued  patient  acceptance  of  and  adherence  to  medication  regimens. 
The  objectives  of  this  study  are: 
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b. 


Determine  whether  functional  status  measures  can  predict 
wUUngness  to  continue  use  of  a  prescribed  antiretroviral 
medication  by  HIV-infected  patients  at  one,  three,  six  and  12 
months  after  initiation  of  treatment. 

Determine  whether  functional  status  measures  can  predict 

to  prescribed  antiretroviral  medication  treatm^t  and  to 
the  protocol  by  HW-infected  patients  at  the  same  time  mtervals 
after  treataient  initiation. 

C.  Determine  the  relation  between  expressed  acceptance  of  and  actual 
adherence  to  presaibed  treatment. 

d.  Determine  the  impact  of  acute  medication  toxicides  on  functional 
status. 

e.  Determine  the  impact  of  HIV-associated  compUcations  and 
opportunistic  infections  on  functional  status. 

Technical  Approach: 

150  HV-infocted  individuals  will  be  studied.  One  hundred  wM  b® 
initiatine  antiretroviral  treatment,  and  50  will  be  changmg  or  adtog  to  their 
^em  fiSoiLl  treatment.  Data  from  this  study  will  contribute  to 

understanding  factors  that  affect  early  acceptance  of 

treatment  By  improving  medication  acceptance  and  adh^ence, 

S^terv  peSel  will,  potentially,  be  able  to  maximize  the  length  of  time  that 
reL^  asymptomatic  and  on  active  duly.  &U-report  <l“«sh^ire 
meLmes  of  functional  status  (MOS  30-item  HIV  Questionnaire  [Wu  et  al,  1991], 
Sectional  Assessment  of  HIV  Infection  [Celia,  1994]), 

Depression  Inventory  [Beck  &  Steer,  1987];  State  porton  *e 
Anviptv  Inventory  [Spielberger,  Gorsuch,  Lushene,  Vagg,  &  Jacobs, 
^tiL^tatus  (Abbreviated  Awareness  of  Functioning  Questionnaire  [Mapou, 
19^  August]) ,  and  Perceptions  of  Treatment  [Narmis,  Brandt,  Teinoshok, 
Kendall  Menkins,  1993,  June])  wiU  be  administered.  Adverse  events  durmg 
Latoent  wiU  be  recorded.  Acceptance  of  treatment 

aueSl)nnaire  and  by  noting  if  a  subject  returned  for  a  scheduled  i^e^cahon 
W  Adherence  to  Latment  will  be  measured  by  queshonnaire,  counts,  and 

changes  in  mean  corpuscular  volume  (zidovudine  only).  Subjecte 
evaluated  at  baseUne  and  after  one,  three,  six,  and  twelve  months  of  . 

Analyses  will  be  used  to  predict  acceptance  and  adherence  at  each  fo  o  -  p 

point  based  on  functional  status  and  adverse  event  reports  at  the  P^^vioi^ 
Lsessment  point(s).  Currently,  revisions  are  being  made  m  the  protoco 
recommended  by  the  Scientific  Review  Committee. 

Significant  Findings:  Not  applicable 
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Number  of  Patients  Enrolled:  Not  applicable 

Patient  Visits:  Not  appUcable 

Sites:  Walter  Reed  Army  Medical  Center,  Washington,  DC 
National  Naval  Medical  Center,  Bethesda,  MD 


THAILAND  COLLABORATION 

"Behavioral  Side  Effects  and  Behavioral  Factors  in  Study  Recruitment, 
Participation,  and  Adherence"-  _ _ _ _ _ 

Although  not  part  of  a  formal  protocol,  the  Behavioral  Prevention 
Program  Area  has  been  providing  behavioral  scientific  co^ultahon  to  the 
Preventive  Vaccines  Program  Area  and  the  planned  prophylactic  vaccme  ^ak. 
The  main  purposes  of  the  consultation  are  to:  1)  develop  and  evaluate  met  o  s 
for  the  recruitment,  accrual,  and  retention  of  protocol  participants;  and  2) 
develop  and  evaluate  behavioral  intervention  progra^  to  support  P^otoc^ 
participation  and  adherence,  as  well  as  to  prevent  behavioral  side  effects.  Th^e 
L  achieved  through  consultations  in  HIV  Research  Program  protocols  and  in 

the  development  of  local  Thai  contracts  that  are  assisting  wi*  the  vacane 

development  effort.  In  addition,  the  Behavioral  Prevention  Pro^am  Area  staff 
serves  as  the  behavioral  science  Uaison  between  the  Preventive  Vaccmes  Program 
Area  and  the  Royal  Thai  Army. 
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IV.  CONCLUDING  REMARKS 
The  Behavioral 

HIV  education  and  prevention  efforts  of  the  tl^ee  nm  y  multiple  at-risk 

Behavioral  Prevention  Program  Area  now  is  poised  to  assess  wnemer  m 
been  successful. 

.r.rrs2?s;s=c= 

bypassed  this  by  Wtiating  a  agenda 

report  of  the  Institutes  of  Medicine. 

Work  from  this  Program  Area  has  been  presented  and  well  received  at  major 

ST^|hi*proLSive  year,  fielding  and  tesHng  our  new  intervenbon  technologies. 

AddiHonaUy,  the  Behavioral  Prevention  Program  Area  distin^hes  i^lf  by  its 

collabottt  with^ug  and  vaccine  bia^ 
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to  support  other  HIV  Restrch  Program  Areas  to  their  prtortty  work. 
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HIV  DISEASE  PREVENTION 


USAMRMC  Program  Area  Coordinator:  HJF  Scientific  Director: 

CAPT  Douglas  Mayers,  MD,  MC,  US  Navy  Daniel  St.  Louis,  Ph.D. 

Program  Area  Summary: 

This  program  area  concentrates  on  exploring  promising  antiretroviral  drugs 
for  clinical  efficacy  trials  in  patients  with  early  stage  HTV  disease.  A  recent  new 
focus  in  this  area  is  the  development  of  efficient  gene  delivery  systems  to  be 
ultimately  used  in  treatment  of  early-stage  HTV-l  disease. 

Human  Use  protocols 


Protocol  Number 

Title  (Abbreviated) 

Principal  Investigator 

RV28 

Pharmacology  Database 

Cortese 

RV43 

Prospective  Study  of  AZT 

Resistance 

Mayers 

RV77/78 

Lymphoid  Tissue  Studies 

Anderson/Tumicky 

RV79 

Codon  215 -ACTG  244 

Mayers 

RV88(P) 

DMP  412  HIV  Protease  frihibitor 

Wagner/Mayers 

RV94(P) 

Surrogate  Marker  Trial 

Bernstein 

RV97(P) 

Functional  Status  Measurements 

Mapou 

RV100(P) 

Adoptive  Cellular  Transfer 

Jime/Mayers/St.  Louis 

RVOI8 

Prophylaxis  of  MAC 

Berman 

CRV7 

Prospective  Lymphocyte  Collection 
and  Banking 

Harris 

Laboratory  Work  Units/Projects 

Project  Title  (Abbreviated) _ _ _ Principal  Investigator 

Chemolherapy/Chemoprophylaxis: 

Drug  Resistance/Virology  Studies  Bernstein/Mayers 

Viral  Burden  Measurements  Vahey 
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Immune  Function 


Pharmacology 

Functional  Status  Measurement 

Cellular  Pathology; 

Cellular  Pathology /Tissue  Studies 

Detwtion  of  HIV-1  Cells  Using  PCR  and  Huorescent 
In  Situ  Hybridization 

Detection  of  HIV-l-Infected  Cells  by 
Flow  Cytometry 

Viral  Burden  -  RNA  and  DNA  PCR  Analysis  in 
Purified  Sorted  Cell  Populations"- 

Gcne  Therap)r; 

Molecular  and  Genetic  Characterization  of 
MoMuLV  and  HIV-1 


Prophylactic  and  Immimotherapeutic  Vaccine  Strategies 


Assessing  Anti-HIV  Antiviral  Gene  Therapy  Strategies 


Assessing  Anti-HIV  Antiviral  Strategies  in  Hematopoietic 
Stem  Cells 


Culture  Systems 
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Hickey /June 

Hendrix/Cortese 

Mapou 

Anderson 

Wegner 

Perfetto 

Anderson 

St  Louis 

St  Louis 
Mosca/St  Louis 
Mosca 

June _ 
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1.  OVERVIEW 


The  HIV  Disease  Prevention  Program  Area  has  three  primary 
components.  The  first  component,  the  HIV  Chemotherapy /Chemoprophylaxis 
group  works  in  collaboration  with  other  government  agencies  and  private 
industry  to  test  promising  antiretroviral  drugs  for  clinical  efficacy  trials  in 
military  HIV-infected  populations.  In  conjunction  with  the  AIDS  Clinical  Trial 
Group  (ACTG),  this  group  has  developed  an  HIV  drug  susceptibility  assay  to 
examine  both  the  potency  of  promising  new  antiviral  drugs  and  to  monitor  the 
susceptibility  of  virus  derived  from  patients  on  therapy  to  d^g.  group 

continues  to  develop  assays  to  assess  responses  to  interventions  in  patients  with 
early  stage  HIV  disease  in  collaboration  with  Dr.  Carl  June's  laboratory  at  NMRI, 
Dr.  Maryanne  Vahey  in  the  Intervention  Assessment  Program  Area  and  Dr. 
Owen  Weislow  at  SRA  Technologies.  Assays  under  development  include: 
syncytium-inducing  (SI)  phenotype,  genotypic  assays  for  drug  resistance,  a 
screening  assay  for  phenotypic  AZT  resistance,  quantitative  HIV  ^A  PCR,  and 
measurements  of  cellular  immime  function  including  T  cell  signaling,  CD3 
stimulated  expression  of  CD69,  and  apoptosis  measurements.  The  Behavioral 
Prevention  Program  Area  is  integrating  functional  status  measurements  into 
ongoing  clinical  trials.  A  Pharmacokinetic/Pharmacodynamic  worki^t  to 
determine  optimal  dosing  schedules  for  clinical  trials  has  been  established. 

The  second  component,  the  Cytopathology/How  Cytometry  group,  is 
working  to  determine  and  validate  tissue-based  surrogate  markers  for  disease 
progression  and  to  determine  if  these  markers  can  be  used  to  monitor  efficacy  of 
drug  or  gene  therapies  administered  to  patients. 

The  third  component,  the  Gene  Therapy  group,  is  working  to  develop 
efficient  gene  delivery  systems  capable  of  transducing  and  expressing  genes 
encoding  HIV  and  SIV  antigens  to  immunize  uninfected  individuals  or  augment 
immune  responses  in  infected  individuals  and  anti-HIV / SIV  antivirals  to  treat 
early-stage  HIV-infected  personnel. 
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IL  RESEARCH  GOALS  AND  OBJECTIVES 


In  support  of  the  HIV  Research  Program's  primary  mission  of  reduction  of 
HIV  incidence  among  military  medical  beneficiaries,  the  HIV  Disease  Prevention 
Program  Area  has  the  following  goals  and  objectives: 


A.  Conduct  clinical  trials  of  chemotherapy  and  gene  therapy  agente 
focused  on  the  prevention  of  progression  of  HIV  disease  in  patients 
with  early-stage  disease. 

B.  Develop  chemotherapy  and  gei^e  therapy  strategies  to  prevent  HTV 
infection  following  exposure  to  HIV. 

C.  Develop  systems  to  monitor  the  susceptibility/resistance  of  HIV 
isolates  to  the  available  chemotherapy  and  gene  therapy  agents  in 
the  military  and  military-associated  populations. 

D.  Develop  systems  to  monitor  the  efficacy  of  interventional  fiierapies 
in  trials  of  patients  with  early-stage  HTV  disease. 

E.  Develop  regimens  to  prevent  the  emergence  of  drug-resistant  HTV 
strains  or  to  treat  patients  with  drug-resistant  strains  when  they 
emerge. 
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III.  TECHNICAL  APPROACH 

The  following  section  describes  the  clinical  studies,  human  use  protocols 
and  laboratory  projects  which  comprise  the  technical  work  in  this  Program  Area: 

ainical  Studies 

RV43-  "Prospective  Study  of  the  Emergence  of  Zidovudine  (AZT)  R^istance  in 
Patients  Infected  with  the  Human  Immimodefidency  Virus  (HIV)  who  are 
Treated  with  AZT"-  — 

Protocol  Description: 

A  cohort  of  100  patients  with  CD4  counts  <400  cells/mm3  on  zidovu^e 
monotherapy  was  evaluated  every  three  months  for  a  period  of  3  years.  Patients 
had  a  screening  history  and  physical  exam  along  with  T  cell  subsets,  p24  anti^n 
and  drug  level  determinations.  HIV  isolates  at  each  time  point  were  evaluated 
for  susceptibility  to  AZT,  ddl  and  ddC,  along  with  syncytial  pheno^e.  Multiple 
aliauots  of  plasma  and  peripheral  blood  mononuclear  cells  (PBMCs)  were  stored 
from  each  time  point  for  further  studies.  The  objectives  of  the  study  were: 

a  Determine  Ihe  time  course,  frequency  and  clinical  parameters 

associated  with  the  development  of  AZT  resistance  in  HIV  isolated 
from  patients  on  AZT. 

b.  Determine  if  there  exists  a  level  of  AZT  resistance,  measured  in 
vitro,  which  correlates  with  clinical  deterioration  in  patients  who 
are  receiving  AZT. 

c.  Develop  a  repository  of  frozen  HIV  infected  PBMC  with  resistant 
virus  for  future  studies  into  the  molecular  basis  of 
dideoxynucleotide  resistance. 

Significant  Findings  to  date: 

Several  factors  predicted  the  early  emergence  of  AZT  resistant  virus 
including: 

1 .  Low  CD4  cell  counts  at  initiation  of  AZT  therapy 

2.  Presence  of  a  syncytium  inducing  (SI)  HIV  isolate 

3.  Plasma  HIV  RNA  >  105  copies/ ml 

Factors  which  predicted  development  of  opportunistic  infection  or  death 
included: 

1.  Low  CD4  cell  count  at  study  entry 
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2.  Plasma  HIV  RNA  >  105.5  copies/ml 

3.  AZTIC50>A.0pM  at  study  entry 

In  addition,  this  protocol  demonstrated  that: 

•CD4  cell  counts  remain  stable  in  patients  with  AZT-susceptible  virus  (by 
phenotype  or  codon  215  determination)  for  periods  as  long  as  4  years. 

•CD4  cells  decline  by  120  cells/mm3  in  the  year  preceding  the  emergence 
of  in  vitro  AZT  resistance  (defined  as  IC50  >  IpM  AZT). 

•Mutations  in  reverse  transcriptase  codon  215  could  be  detected  by 
polymerase  chain  reaction  in  patient  plasma  or  PBMC  at  a  time  when  the 
patient’s  CD4  count  remained  near  baseline  from  the  start  of  therapy. 

•After  the  emergence  of  a  population  of  HIV  with  mutant  codon  215, 50% 
of  patients  wiU  drop  their  CD4  coimt  by  >  50%  from  baseline,  and  25% 
will  have  CD4  cell  counts  <  50  cells /mm3. 

•For  patients  who  switched  from  AZT  to  ddl,  no  clinical,  immune,  or 
virologic  parameters  predicted  the  subsequent  change  in  plasma  HTV 
RNA.  Adverse  outcomes  were  associated  with  CD4  counts  <  100 
cells/mm3,  baseline  plasma  HIV  RNA  >  105.5  copies/ml,  and  the  absence 
of  a  decline  in  plasma  HTV  RNA  after  switching  from  AZT  to  ddl. 

Number  of  Patients  Enrolled:  100 

Number  of  Patient  Visits  to  Date:  654 

Sites:  Walter  Reed  Army  Medical  Center,  Washington,  DC 
National  Naval  Medical  Center,  Bethesda,  MD 
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RV77-  "Rectal  Mucosal  and  Lymph  Node  Biopsy  of  Early-Stage  HIV-Infected 
Patients"- - - - - - 

and 

RV78-  "Pharyngeal  and  Lymph  Node  Biopsy  of  Early  Stage  HIV-Infected 
Patients"-  _ _ _ _ _ _ _ 

Protocol  Description: 

The  ability  to  evaluate  therapy  in  HIV-infected  individuals  has  beeri 
hampered  by  the  lack  of  a  suitable  animal  model  or  in  vitro  assay  capable  of 
reflecting  the  complex  interplay  within  a  human  biologic  organ  system. 
Additionally,  in  early  disease,  HIV  staging  systems  do  not  accurately  reflec 
prognostic  significance  of  Walter  Reed  stage  1/2  patients. 

These  two  studies  will  establish  the  feasibility  of  lymph  node  fine  needle 
aspiration  biopsy  to  measure  parameters  of  virologic  and  immunopathogeiiesis 
rn  mV  patiente  with  Walter  Reed  Stage  I-H  HIV  disease.  The  primary  objective  of 
these  studies  are  to  evaluate  the  feasibiUty  of  quantitative  p24,  albumii,  CD4,  B- 
globin  DNA,  HIV  DNA  and  HIV  RNA  analysis  of  lymph  node  ceU/fluid 
specimens  obtained  by  fine  needle  aspiration  of  biopsied  nodes. 

This  laboratory  utilizes  human  lymphoid  follicular  tissue  as  a  model  to 
refine  early  HIV  staging  and  to  monitor  therapeutic  trials  for  ^  Research 
Program  investigators.  The  researchers  planned  to  do  this  by  identifying 
surrogate  markers  which  are  prognostic  and  capable  of  assessing  intervention 
tiierapies.  Both  surrogate  markers  and  viral  burden  were  quantitated  by  ceU 
type  and  tissue  compartment  of  lymphoid  tissues. 


Significant  Findings: 

The  researchers  presented  the  immunologic  profile  and  viral  d^tribution 
between  two  Walter  Reed  Stage  H  (WRH)  matched  nodes  and  a  noni^ected, 
hvperplasic  lymph  node.  A  unique  feature  of  this  study  was  the  performance  of 
quantitative  image  analysis  (lA)  on  tissue  sections  in  the  evaluation  of  ^ 
immunophenotypic  profile.  A  significant  finding  was  the  inaeas^  CD8 
positive  cells  within  the  germinal  centers  (GC)  of  infected  nodes,  ^ere  was  a  9- 
fold  increase  in  the  CD8  effector  cells  over  the  noninfected  hyperplastic  node. 
Follicular  areas,  which  serve  as  an  HIV  reservoir,  were  increased  27%  over 
control  tissue  when  measured  by  image  analysis. 


Lymph  nodes  from  HIV  positive,  WR  H  patients  with  a  pathologic 
diagnosis  of  Persistent  Generalized  Lymphadenopathy  demonstrated  differences 
in  the  pattern  of  HIV  viral  distribution.  The  variant  patterns  suggested  an 
altered  evolution  of  disease  progression  in  stage-matched  patients.  Increases  in 
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individual  cells  positive  for  HIV  expression  were  noted  in 
and  interfoUiculL  areas  of  one  node.  This  node  also  showed  involutional 
changes  of  the  GC.  The  node  lacking  i^^volutional  features  showed  a 
pattern  of  HTV  expression  throughout  the  GC  with  less  individual  ce  P 
This  pattern  of  infection  suggests  an  HTV  distribution  assoaated  wi 
reticidum  cells. 

This  study  indicates  the  need  for  more  refined  surrogate 
stage  HIV  disease.  Monitoring  CDS  infiltrates  and  viral  burden  within  tissue 
compartments  of  the  lymph  node  may  serve  as 

disease  progression  and  evaluate  treatments  of  HIV  infected  patients. 

Detailed  laboratory  findings  from  the  study  can  be  found  m  the  Cellular 
Pathology  Work  Unit. 

Total  Number  of  Patients  to  be  Enrolled:  RV77  -12,  RV78  -  6 

Site:  National  Naval  Medical  Center,  Bethesda,  MD 

Walter  Reed  Army  Medical  Center,  Washington,  DC 


RV79 /  ACTG244-  "A  Blinded,  Randomized  Trial  comparmg 
vs  ZDV  +  ddl  vs  ZDV  +  ddl  +  Nevirapine  in  Asymptomatic  Patients  on  Z 
Monotherapy  Who  Develop  a  Mutation  at  Codon  215  of  HTV  Reverse 
Transcriptase  in  Serum/Plasma  Viral  RNA"-  - - - - - 

Protocol  Description: 

A  cohort  of  300  asymptomatic  patients  on  ZDV  monotherapy  with  CD4 

counts  300.600  cells/inm3  are  foUowed  for  the  emergence  of 
determined  by  detection  of  a  mutation  of  reverse  transcnptase  at  codon  215  m 
Xma  viral  WA.  After  detecHon  of  the  215  mutation,  paUente  are  randomized 
to  ZDV,  ZDV  +  ddl,  or  ZDV  +  ddl  +  Nevirapine  and  followed  for  subsequent 
CD4  decline.  Primary  objectives  of  the  study  are: 

a.  Validate  that  alteration  of  codon  215  of  reverse  transcriptase  in 
plasma  virus  precedes  the  increase  in  viral  burden  and  declme  m 
CD4  coimt  associated  with  clinical  failure  on  Zidovudine 
monotherapy. 

b.  Determine  whether  alternative  regimens  of  antiretroviral  agents 
alter  the  course  of  viral  burden  increase  and  CD4  decline  associa  e 
with  clinical  failure  on  Zidovudine  monotherapy  when  treatment  is 
changed  on  the  basis  of  plasma  RNA  PCR  results. 
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Significant  Findings: 

This  is  the  first  joint  chemotherapy  trial  between  the  ACTG  and  HIV 
Research  Program.  This  study  offers  the  possibility  of  rationalizing  ZDV  therapy 
by  the  use  of  plasma  RNA  PCR  to  detect  emergence  of  ZDV  resistant  viriis  prior 
to  modification  of  antiretroviral  therapy.  The  study  'vp  ® 

emergence  of  ZDV  resistance,  viral  burden  and  syncytial  phe^otype  with  Cm 
decline  to  address  the  relationship  of  viral  parameters  to  dimcal  decline.  This 
study  was  designed  based  on  the  results  from  RV43  and  opened  for  enrollinent 
in  February  1994.  There  are  33  DoD  patients  and  79  ACTG  patients  enrolled.  As 
the  study  has  progressed,  the  HIV  Research  Program  has  taken  on  a  larger  role 
in  processing  and  testing  the  specimens  for  the  215  mutation. 

Total  Number  of  Patients  to  be  Enrolled:  100  DoD  and  200  ACTG 


Total  Enrolled  in  Protocol:  112  (33  DoD  patients,  79  ACTG  patients) 
Additional  (future)  Number  of  Patient  Visits  Projected:  2700  (DoD) 


Sites:  National  Naval  Medical  Center,  Bethesda,  MD 

Walter  Reed  Army  Medical  Center,  Washington,  DC 
Wilford  Hall  Medical  Center,  San  Antonio,  TX 
Brooke  Army  Medical  Center,  San  Antonio,  TX 
Fitzsimons  Army  Medical  Center,  Aurora,  CO 


RV88-  "A  Safety,  Tolerance,  Pharmacokinetic  and  Pilot  Efficacy  Study  of 
Multiple  Poses  of  PMP  412  in  HIV-Infected  Patients  with  AZT  Active  Control  - 

Protocol  Description: 

This  is  a  double-blind,  randomized,  comparative  agent  controlled, 
multiple  escalating  dose  Phase  I/H  trial  of  DMP  412  (an  oral  I^  protease 
inhibitor)  versus  AZT  in  48  patients  with  CD4  counts  <  500  cells/mm3  and  pM 
AG  >  35  pg/ml.  Patients  will  either  receive  DMP  412  250  mg  HD,  500  mg  TIE), 
750  mg  TID,  or  AZT  200  mg  three  times  a  day.  One  half  of  the  patients  oii  each 
arm  will  have  a  history  of  virus  evaluated  as  resistant  to  AZT.  Patients  will  be 
observed  for  up  to  8  weeks  and  offered  a  24  week  open  label  treatment  extension 
with  DMP  41b.  Specific  objectives  include: 

a.  Determine  the  pharmacokinetic,  tolerabiUty  and  safety  profile  of 
DMP  412  upon  administration  of  multiple  ascending  doses  to  HIV 
infected  patients  and  in  combination  with  AZT. 
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b.  Determine  doses  of  DMP  412  which  produce  measurable  antiviral 
activity. 

c.  Prospectively  survey  for  the  emergence  of  in  vitro  resistance  to 
DMP  41b. 


Significant  Findings: 

This  study  is  on  hold  due  to  formulation  problems  with  the  original  drug 
DMP  32c.  The  company  has  switched  to  a  second  generation  compoimd  DMP 
412  for  use  in  a  proposed  trial  in  early  1995. 

Total  Number  of  Patients  to  be  Enrolled:  48 

Sites:  National  Naval  Medical  Center,  Bethesda,  MD 
Balboa  Naval  Hospital,  San  Diego,  CA 
Walter  Reed  Army  Medical  Center,  Washington,  DC 
Wilford  Hall  Medical  Center,  San  Antonio,  TX 


RV94-  "A  Pilot  Study  of  tire  Ability  of  a  Panel  of  Surrogate  Markers  to  Measure 
the  Antiviral  Activity  of  Zidovudine  in  Early  Stage  HIV  Infected  Voltmteers"- 

Protocol  Description: 

The  testing  of  new  antiretroviral  agents  in  humans  would  be  simplified  if 
a  given  marker  or  panel  of  markers  was  available  that  was  shown  to  be  valid  in 
assessing  the  efficacy  of  antiretroviral  intervention  in  patients  with  ewly-stage 
HIV  disease.  This  protocol  was  designed  to  address  this  issue;  specific  objectives 
include: 

a.  Measure  the  impact  of  zidovudine  monotherapy  versus  placebo  on 
various  peripheral  blood  surrogate  markers  in  patients  with  early 
stage  HTV  irifection. 

b.  Measure  the  effect  of  zidovudine  monotherapy  on  tissue  viral 
burden  as  assessed  by  lymph  node  biopsy  and  fine  needle  aspirate. 

c.  Establish  a  repository  bank  of  samples  to  be  used  in  the  future  to 
validate  new  measures  of  antiretroviral  activity  in  patients  with 
early  stage  HIV  disease. 
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Significant  Findings:  This  study  is  currently  in  Scientific  Review. 

Total  Number  of  Patients  to  be  Enrolled:  48 

Sites:  National  Naval  Medical  Center,  Bethesda,  MD 

Walter  Reed  Army  Medical  Center,  Washington,  DC 


RV97-'The  Use  of  Patient  Functional  Status  Measurement  to  Predict  Patient 
Acceptance-Rejection  of  Antiretroviral  Drug  Regimens"- 


This  protocol  is  a  collaborative  effort  between  this  program  area  and  the 
Behavioral  Prevention  Program  Area.  Detailed  information  on  this  protocol  can 
be  found  in  that  Program  Area's  section. 


RVlOO-  "A  Phase  I  Dose-Escalation  Study  of  Polyclonal  CD4  T  Cell  Ex  Vivo 

Expansion  for  Immime  System  Restoration  of  HIV  hifection  - 

Background: 

To  the  extent  that  opportunistic  infection  and  neoplastic  complications  of 
mV-l  infection  are  due  to  loss  of  CD4  cells,  *e  restoration  of  CD4  cell  ftmcUon 
would  be  expected  to  restore  clinical  well-being.  The  immediate  applications  o 
this  protocol  are  to  establish  the  technology  for  a  new  form  of  tran^sion 
therapy.  This  consists  of  (a)  ex  vivo  expansion  of  CD4  cells  from  HlV-infected 
patients,  (b)  using  drug  therapy  for  suppression  of  wal  replication 

Cellular  expansion,  and  (c)  reinfusing  polyclonal  CD4TceUs  to  patien  s.  The 

potential  benefit  of  this  proposed  protocol  is  reconstitution  of  ^e  T  cell  repertoire 
and  restoration  of  T  ceU  function  of  anergic  cells,  with  climcal  benefits  of 
increased  CD4  cell  number  and  improved  or  stabilized  immune  memory. 

The  long-term  application  envisioned  is  to  restore  the  patient  s  T  ceU 
function  with  polyclonal  T  cells  that  have  a  survival  advantage  over  noninfected 
cells.  This  approach  may  be  life-sustaining,  but  cannot  be  expected  to  be 
curative,  due  to  the  limited  lifespan  of  T  cells  (months  to  years)  and  hmited 
efficacy  of  current  antiviral  therapy.  Curative  approaches  can,  however,  be 
envisioned  if  this  form  of  polyclonal  CD4  cell  therapy  is  combined  with  antigen- 
specific  T  cells,  or  with  other  forms  of  antiviral  therapy. 
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Protocol  Description: 


This  is  a  Phase  I  trial  of  adoptive  cellular  transfer  to  determine  the^fety 
of  CD4  cell  ex  vivo  expansion  and  reinfusion  in  HIV-l-infected  patie^  ^e 
endpoints  of  the  study  are  measures  of  viral  burden  and  circulatmg^4  T  ceU 
masl  A  second  objecUve  of  this  study  is  to  test  escalaUng  f  •  r  .  ^ 

infusions,  however  the  maximum  tolerated  dose  of  CD4  cells  in  HIV-mfected 
patients  will  not  be  determined  in  this  study. 


Long-term  Objective:  The  ultimate  goal  of  this  form  of  therapy  is  to 
determine  if  restoration  or  normalization  of  CD4  cell  mass  in  HIV-infected 
patients  improves  long-term  disease-free  survival.  Other  long-term  objectives 
are  to  use  the  information  gained  from  this  protocol  to  Provide  an  experimental 
basis  for  future  studies  involving  (a)  the  infusion  of  gene-modified  CD4  T  ceUs 
and  (b)  antigen-spedfic  CD4  T  cells. 


Significant  Findings: 

This  protocol  has  been  approved  by  the  Retrovirus  Clinical  Research 
Committee. 

Number  of  Patients  to  be  Enrolled:  10 

Sites:  National  Naval  Medical  Center,  Bethesda,MD 

Naval  Medical  Research  Institute,  Bethesda,  MD 
Walter  Reed  Army  Institute  of  Research,  Washington,  DC 


CRV-7-  "Prospective  Collection  and  Banking  of  Lymphocytes  and  Clinical  Data 
on  HIV-Infected  Individuals  taking  Antiretroviral  Agents"- _  „ 


Description  of  Protocol: 

This  study  is  an  extension  of  a  previous  Phase  n  study  of  AZT  therapy  in 
220  patients  followed  by  investigators  at  Fitzsimons  Army  Medical  Center  and 
Denver  Health  Hospital.  Samples  of  patient  sera  and  ceUs  were  collect^  every  6 
months  and  stored  in  a  central  repository.  This  systematic  collection  of  dirucal 
data  and  specimens  from  patients  on  prolonged  antiretroviral  therapy  (periods 
exceeding  5  years)  has  made  the  repository  at  Fitzsimons  an  invaluable  resource 
for  drug  resistance  studies  being  conducted  at  WRAIR. 
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Significant  Findings: 

•A  case  control  study  of  patients  on  AZT  monotherapy  demor^trated  the 
association  of  AZT  resistance  with  clinical  decline.  A  manuscript  of  this 
study  is  in  preparation. 

•A  natural  history  study  of  the  entire  cohort  of  patients  showed  that 
initiation  of  AZT  therapy  delays  Walter  Reed  stage  progression  by 
approximately  500  to  800  days,  but  subsequent  stage  progression  occurs  at 
similar  rates  in  untreated  patients  and  patients  progressing  on  therapy. 

•A  set  of  samples  obtained  from  recent  HIV  seroconverters  in  the  cohort  is 
being  validated  for  use  in  a  retrospective  study  of  the  incidence  of 
transmission  of  A27r  resistant  virus. 

Number  of  Patients  Enrolled:  532 

Site:  Fitzsimons  Army  Medical  Center  (FAMC),  Aurora,  CO 


RVOI8-"A  Double-Blind,  Placebo  Controlled,  Parallel  Group,  Multi-center  Study 
for  the  Prophylaxis  of  Mycobacterium  Avium  Complex  with  Azithromycin  m 
HTV  Infected  Patients"- _ _ _ _ _ _ 

Description  of  Protocol: 

This  protocol  was  a  twenty-four  month  prophylaxis  study  using  a  weekly 
dose  of  Azithromycin  as  possible  protection  against  Mycobacterium  Avii^ 
Complex  (MAC).  HIV-infected  patients  with  CD4  counts  <100  were  randomly 
assigned  to  placebo  or  azithromycin  (1200  mg  weekly)  groups.  Pati^ts  were 
evaluated  monthly  for  the  major  endpointe:  mycobacteremia,  other  bacterial 
infections,  signs/ symptoms  of  drug  toxicity. 

Over  70  patients  at  eight  sites  were  enrolled  and  some  patients  have 
already  reached  endpoints  in  this  double  blind  study. 

Significant  Findings: 

Although  this  protocol  continues  to  be  a  low  priority  protocol  for  the  HIV 
Research  Program,  clinicians  are  in  agreement  to  continue  the  current  patients  on 

protocol. 

Sites:  Eisenhower  Army  Medical  Center,  Ft.  Gordon,  Georgia 
Fitzsimons  Army  Medical  Center,  Aurora,  Colorado 
Walter  Reed  Army  Medical  Center,  Washington,  DC 
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Wilford  Hall  Medical  Center,  San  Antonio,  Texas 
National  Naval  Medical  Center,  Bethesda,  Maryland 
Brooke  Army  Medical  Center,  Ft.  Sam  Houston,  Texas 
Naval  Hospital  at  San  Diego,  California 
Womack  Army  Medical  Center,  Ft.  Bragg,  North  Carolma 
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Chemotherapy/Chemoprophylaxis  Work  Unit 

The  HIV  Chemotherapy /Chemoprophylaxis  group,  in  collaboration  with 
other  government  agencies  and  private  industry,  tests  promising  antiretroviral 
drugs  for  clinical  efficacy  trials  in  the  military  HIV  infected  population.  In 
conjunction  with  the  AIDS  Clinical  Trials  Group  (ACTG),  the  HIV 
Chemotherapy /Chemoprophylaxis  group  has  developed  an  HIV  drug 
susceptibility  assay  to  examine  both  the  potency  of  promising  new  antiviral 
drugs  and  to  monitor  the  susceptibility  of  patient  isolates  to  these  new  drugs.  To 
improve  understanding  of  the  development  of  drug  resistance,  researchers  in  this 
program  area  have  begun  a  sequential  study  of  different  viral  compartments 
(plasma,  monocytes,  and  CD4  l)miphocytes)  in  patients  on  RV43.  In 
collaboration  with  Dr.  Carl  June,  Dr.  Maryanne  Vahey  (Intervention  Assessment 
Program  Area),  Dr.  Owen  Weislow  (SRA  Technologies),  and  Dr.  Robert  Mapou 
(Behavioral  Prevention  Program  Area),  the  group  is  actively  pursuing  the 
development  of  assays  to  assess  responses  to  interventions  in  early  stage 
patients.  Such  assays  include  a  screen  for  syncytium  inducing  (SI)  phenotype 
and  genotypic  and  phenotypic  analysis  of  drug  resistance.  Methods  to  measure 
viral  burden  in  these  patients  include  quantitative  HIV  RNA  PCR.  Measures  of 
cellular  immune  function  imder  development  include  T  cell  signaling,  CDS 
stimulated  expression  of  CD69,  and  apoptosis.  In  keeping  with  the  growing 
importance  of  quality  of  life  issues,  the  group  will  integrate  functional  status 
measurements  into  all  ongoing  clinical  trials.  A  Pharmacokinetic/ 
Pharmacodynamic  workunit  to  determine  optimal  dosing  schedules  for  clinical 
trials  has  also  been  established. 

Extensive  research  is  being  done  to  fully  understand  the  molecular  basis 
of  drug  resistance.  Methods  are  being  developed  with  private  industry 
(Affemetrix)  to  perfect  rapid  sequencing.  This  will  permit  rapid  analysis  of  serial 
patient  isolates  for  ongoing  clinical  trials.  BCnowledge  from  the  development  of 
this  technology  will  be  applied  to  determine  the  clinical  significance  of  specific 
mutations.  Subsequently,  site-directed  mutagenesis  can  be  used  to  generate 
specific  drug-resistant  mutants  which  can  be  inserted  into  expression  vectors. 
This  in  turn  will  enhance  development  of  methods  to  prevent  or  reverse  clinically 
significant  resistance. 
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Technical  Approach:  Drug  Resistance/Virology 
"In  vitro  Assay  Development"- 
Protocol  Description: 

The  Chemotherapy  program  has  an  extensive  involvement  in 
collaboration  with  SRA  Technologies,  NIAID,  and  industry  (via  CRADAs)  to 
develop  and  validate  in  vitro  assays  in  support  of  interventional  trials  in  patients 
with  early-stage  HIV  disease.  Assays  have  been  developed  to  assess  phenotypic 
and  genotypic  drug  resistance  and  s)mcytium-indudng  virus  phenotype. 

Current  efforts  involve  rapid  screening  assays  for  drug  resistance  and  methods  to 
screen  stretches  of  the  HIV  genome  for  resistance  mutations.  Specific  objectives 
include: 

a.  Develop  assays  for  viral  phenotypic  and  genotypic  properties, 
especially  drug  resistance,  for  use  in  interventional  trials  and 
epidemiologic  studies. 

b.  Validate  the  utility  of  viral  phenotypic/genotypic  assays  in  the 
management  of  patients  with  early-stage  HTV  disease. 

Significant  Findings: 

The  following  technologies  were  developed: 

•  Microtiter-based  drug  susceptibility  assay 

•  Tube-based  rapid  screening  assay  for  drug  resistance 

•  Microtiter-based  SI/NSI  assay 

•  PCR  detection  of  RT  codons  215/74  (AZT/ddl  resistance) 

•  Sequencing  of  drug-resistant  HTV  RT  gene 
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"The  Timing  and  Development  of  Codon  215  Mutation  in  Plasma,  CD4,  and 
CD14  Cells  from  HIV-Infected  Patients  on  Zidovudine^^ _ _ _ _ 

Protocol  Description: 

Since  monocytes  and  T  cells  metabolize  zidovudine  differently,  the 
reseairv^Sdetermine  whether  either  of  aese  cell  ty^ 

215  mutation  in  patients  treated  with  zidovudme.  Specific  objectives  mclude. 

a  Compare  the  development  of  the  reverse  transcriptase  codon  215 
mutation  in  HIV-1  derived  from  plasma,  CD4  cells  and  monocytes 
(CD14  cells)  of  patients  treated  with  zidovudine, 

b  Determine  whether  different  cell  types  select  for  different  van^ts 

of  HIV-1  on  the  basis  of  specific  regions  in  the  reverse  transcriptase 
gene  and  or  the  V3  loop,  using  patient  isolates. 


Significant  Findings: 

.  Of  the  five  patients  studied  thus  far,  two  have  resist^t  virus  and  three 
have  sensitive  virus  in  plasma,  CD4  cells  and  CD14  cells. 


.  One  patient  has  sensitive  virus  in  both  cell  populations  and  has  a  mixed 
virus  population  in  the  plasma. 


.  The  codon  215  mutation  is  concordant  in  CD4  and  CD14  ceUs  m  ^ese 
patients.  These  and  additional  patients  will  be  followed  sequentially  to 
Ltermine  the  timing  and  firequency  of  the  mutation  m  plasma,  CD4  cells 

and  monocytes. 


•  A  reverse  transcriptase  gene  has  been  sequenced  from  prototypic 
monocytotropic  virus  for  comparison  with  the  patient  isolates. 


Technical  Approach:  Viral  Burden  Measurements 


Project  Description: 

This  is  a  collaborative  project  with  the  Intervention  Assessment  Program 
Area.  Specific  objectives  include: 

a  Determine  the  relationship  of  baseline  levels  of  plasma  HIV  RNA  to 
development  of  HIV  drug  resistance  and  adverse  outcomes  in 
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patients  on  antiretroviral  interventions  both  as  a  single  variable  and 
in  combination  with  a  panel  of  surrogate  markers. 

b  Determine  the  relationship  of  changes  in  levels  of  plasma  HIV  RNA 
to  the  development  of  HIV  drug  resistance  and  adverse  outcomes 
in  patients  on  antiretroviral  interventions  both  as  a  single  variable 
and  in  combination  with  a  panel  of  surrogate  markers. 

c.  Determine  the  utility  of  measurement  of  plasma  HIV  RNA,  as  a 
component  of  an  integrated  panel  of  surrogate  markers,  in 
determining  the  efficacy  of  interventions  in  patients  with  early 
stage  HTV  disease. 

d  Determine  whether  measurement  of  plasma  HIV  RNA  has  iitility  in 

the  management  of  HIV-infected  patients  on  antiretroviral  therapy. 

Significant  Findings: 

•  Plasma  HIV  RNA  is  strongly  associated  with  development  of  drug 
resistance,  opportunistic  infections  and  death  in  patients  on  long  term 
antiretroviral  therapy. 

•  Failure  to  decrease  the  plasma  HIV  RNA  when  switching  from  AZT  to 
ddl  is  associated  with  adverse  events  on  ddl  therapy. 


Technical  Approach:  Immune  Function 


'TJse  of  Signal  Transduction  in  HIV-Infected  Patients  to  Monitor  Immune  Status 
and  Response  to  Therapy" 


Protocol  Description: 

Previous  work  from  this  laboratory  demonstrated  a  specific  defect  in 
cellular  signaling  induced  in  vitro  in  human  T  lymphocytes  that  survive  after 
infection  with  HIV-1.  The  purpose  of  these  studies  was  to  determme  whether 
calcium  or  other  markers  of  cellular  signal  transduction  might  be  useful  as 
surrogate  markers  in  the  management  of  military  patients  with  early  stage 
infection.  Objectives  include: 


Determine  whether  a  panel  of  cell  surface  markers  plus  signal 
transduction  and  apoptosis  assays  can  be  used  to  assess  immune 
function  in  patients  (pts)  with  early-stage  HIV-1  disease.  Eight 
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b. 


c. 


patients  have  been  entered  under  RV2  (see  page  192  for  f^er 
discussion  on  RV2)  for  the  first  pilot  study  as  of  August  18, 

Determine  which  surrogate  markers  may  be  aPPli^aWe  to 
cryopreserved  cells.  If  cryopreserved  cells  can  be  us^,  t^^n  a 
nahiral  history  study  can  be  performed  from  the  various  banks  of 

cells  that  are  available. 

Prospectively  determine  the  relationship  of  surrogate  markers  to 
viral  burdem  In  addition,  examine  immune  parameters  in  subsets 
of  patients,  such  as  rapid  progressors  and  nonprogressors. 

Assess  whether  these  immime  parameters  can  be  used  as 
prognostic  markers  in  chemotherapy  and  gene  therapy  protocols. 


Significant  Findings: 


induced  by  anti-CD2/CD2R  Mab  in  whole  blood  4  hour  assays,  ^ 
flow  cytometric  measurements  of  intraocular  ^ 

mediated  signals.  Spontaneous  anh-  ce  rpdt)  biotin 

were  also  assessed.  Other  findings  included: 


.  Suppressed  calcium  mobiUzation  was  detected  in  50%  of  the  patients, 
and  ranged  from  17  to  88  percent  of  HIV-  controls. 

.  Suppression  was  detectable  in  both  CD4  and  CD8  cell  populations. 

.  Activation  responses  of  CD69+  CD4+  cells  from  F^+  donors  were  also 
suppressed  ranging  only  13  to  30%  of  normal  controls. 

.  Apoptosis  after  anti-TCR  (WT31)  stimulation  ranged  from  1  to  46%  for 
HIV+  pts,  and  1  to  14%  for  the  normal  controls. 

•  Spontaneous  apoptosis  in  HIV+  cell  cultures  ranged  from  a.5  to  4b.5  /o 
compared  to  1  to  15%  found  in  the  normal  controls. 
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Technical  Approach:  Pharmacology 

"Correlation  of  Extra-  and  Intracellular  Zidovudine  Pharmacology  with  Clinical, 
Virologic,  and  Immunologic  Parameters  in  HIV-Infected  Subjects  on  Long-Term 
Zidovudine  Therapy"- _ _ _ _ _  ■— 

Protocol  Description: 

This  project  is  a  sub-study  within  the  completed  RV43  dataset.  Previom 
analyses  have  focused  on  the  relationship  of  virologic,  immunologic,  and  dimcal 
changes  in  the  study  cohort  over  time.  This  subset  seeks  to  define  the  magmtude 
and  possible  changes  over  time  of  the  intracellular,  active  drug,  zidovudine 
triphosphate,  in  order  to  quantify  the  total  active  drug  exposure  in  the  study 
cohort  subjects.  These  intracellular  drug  parameters  will  then  be  analyzed  for 
correlations  with  clinical  outcomes,  both  efficacy  and  toxicity,  plasma  _ 
exposure,  and  virologic  and  immimologic  parameters  previously  examined  in 
the  study.  Plasma  drug  levels  do  not  correlate  with  efficacy  or  toxicity  outcomes, 
due  largely  to  saturable,  non-linear  activation  of  the  parent  drug,  zidovudine. 
Defining  these  interrelationships  should  both  clarify  the  active  drug 
concentration-biologic  response  relationship  which  will  assist  in  the  design,  of 
future  studies,  and  provide  basic  information  to  guide  dose  optimization  in  me 
clinical  setting.  Specific  objectives  include: 

a.  Define  the  intra-  and  extracellular  concentrations  of  zidovudine 
and  its  anabolites  and  their  inter-  and  intra-individual  variability. 

b.  Correlate  the  levels  of  zidovudine  triphosphate  with  zidovudine 
plasma  levels,  time  to  clinical  endpoints,  virologic  and 
immimologic  parameters. 

c.  Model  the  strength  of  intracellular  zidovudine  kinetics  as  a 
predictor  of  clinical,  virologic  (including  anti-viral  resistance),  and 
immimologic  responses  over  time. 

Significant  Findings:  This  project  is  in  the  planning  stage. 
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"In  vitro  ModeUng  of  Anti-HIV  Drug  Pharmacokinetics  and  Pharmacodynamics 
to  Optimize  Clinical  Dosing"- _ _ _ _ _ _ 

Protocol  Description: 

Simulating  the  human  pharmacokinetics  of  different  dosing  regimens  for 
one  or  more  antiviral  drugs  and  observing  for  anti-IW  activity  is  *e  ^f 
this  new  project  A  modeling  system  has  been  developed  by  collaborators  in  the 
Division  of  CUnical  Pharmacology  at  the  Johns  Hopkins  Umversity  School  of 
Medicine  whereby  a  dialysis  cartridge  is  employed  to  simulate  the  extravascular 
and  intravascular  space,  the  latter  of  which  holds  mononuclear  cells  m  culture. 
Dose  and  frequency  of  candidate  antiviral  drugs  can  be  simulated  in  the  system 
and  compared  for  antiviral  effect  This  technique  is  a  very  close  approximation 
to  human  pharmacokinetics,  especially  when  compared  to  tr^tional  in  vitro  ceU 
culture  drug  evaluation  using  static  concentrations  of  chug.  These  models  could 
then  be  used  to  more  rapidly  and  rationally  choose  optimal  dosing  regimens  for 
phase  n  clinical  studies.  Specific  objectives  include: 

a.  Define  the  [intracellular  active  drug  concentration]-[anti-HIV 
response]  relationship  for  candidate  compounds. 

b.  Define  the  optimal  dosing  frequency  based  on  anti-HIV  effect  for 
candidate  drugs  in  the  modeling  system. 


c. 


Monitor  the  system  for  changes  in  pharmacokinetics  or 
pharmacodynamics  over  time. 


Significant  Findings:  This  project  is  in  the  planning  stage. 


Technical  Approach:  Functional  Status  Measurement 

'TUV  Disease  Prevention  Functional  Status  Measurement  Work  Unit 

Protocol  Desaiption: 

It  has  been  increasingly  recognized  that  patient  fimctional  status  can  be  an 
important  indicator  of  outcome  in  clinical  drug  trials.  For  example,  a  patient's 
wUUngness  to  accept  and  remain  on  medication  can  be  substantially  influenced 
bv  his  or  her  experience  with  the  medication.  The  emphasis  in  this  Program 
/iea  is  on  treatment  of  early  HIV-1  disease,  when  active  duty  imUtary  personnel 
are  asymptomatic  and  less  likely  to  be  willing  to  tolerate  side  effects  of  standard 
antiretroviral  or  new  treatment  regimens  than  later  stage  patients  may  be. 
Therefore,  the  researchers  are  beginning  to  incorporate  functional  status 
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measures  (FSM)  into  outcome  assessment  of  standard  cUnical  treatment  and 
clinical  drug  trials.  In  contrast  to  prior  work,  however,  the  researchers  are  takmg 
a  tooad,  mtdti-dimensional  approach  to  FSM  and  are  including 
Lalth-related  quality  of  Ufe,  mood  state,  cognitive  funchomng,  and  perceptions 
of  ?rStment  m  adition,  objective  side-effects  will  be  measured,  to  provide  an 
external  assessment  of  patient  functional  status. 


Specific  objectives  include: 

a  Validate  FSM  against  standard  biological  markers  as  outcome 
measures  in  studies  of  standard  and  new  treatments 

b.  Use  FSM  to  predict  problems  with  medication  acceptance,  in  order 

to  intervene  prior  to  decreased  medication  adherence 


Significant  Findings: 

•  Incorporated  Perceptions  of  Treatment  measure  into  RV43.  Data 
analyses  are  beginning. 

•  Incorporated  Perceptions  of  Treatment  measure  into  RV79.  Data 
collection  is  beginning. 

•  Began  to  coordinate  FSM  efforts  with  similar  efforts  in  the  ACTG  and  at 
other  HIV  research  centers. 

•  Developed  standard  package  of  FSM  and  incorporated  into: 

-  RV94,  to  validate  FSM  against  surrogate  biological  markers  of 
treatment  outcome.  Study  is  under  final  review. 

-  RV97  to  study  the  ability  of  FSM  to  predict  acceptance  of 
standard  antiretroviral  treatment.  Study  is  under  final  review. 


Technical  Approach:  Seroconverter  Studies 


Protocol  Description: 


The  military  HIV  screening  program  offers  a  unique  opportumty  to 
monitor  the  HIV  epidemic  in  real  time  through  studies  of  newly  detected 
seroconverters.  The  widespread  introduction  of  dideoxynudeoside  agents 


into 
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clinical  practice  with  the  subsequent  development  of  drug  J 

concerts  regardine  the  potential  for  transmission  of  drug-resistant  IW  isolates, 
toecdotal  rlp^rts  have  documented  transmission  of  drug-resistot  HIV-1  via 
^al  nerrumneous,  and  maternahinfant  routes.  Studies  have  teen  established 
with  the  military  HIV  screenir\g  programs,  the  CDC,  Johns  Hopkins  Um^rsity, 
NIAID  (DATRI  002),  and  Swiss  and  Australian  investigators  to  mom 
prevalence  and  cUnical  impact  of  drug-resistant  HIV  seroconversions.  Specific 

objectives  include: 

a.  Monitor  the  prevalence  of  drug-resistant  HIV  seroconversions  m 
diverse  populations  of  persons  at  risk. 


Determine  the  clinical  impact  of  seroconversion  with  a  drug- 
resistant  HIV  isolate. 


Significant  Findings: 

.  Documented  the  first  AZT-resistant  seroconversion  with  investigators  at 
the  University  of  Minnesota. 


.  Demonstrated  that  AZT-resistant  HIV-1  seroconversior^  (215  mutation 
detected  by  PCR)  increased  from  3%  in  1988-1991  to  19%  in  1993-1994  in 
the  United  States  and  Switzerland. 


rnllaborative  Studies: 

1.  CPCRA  007/014  -  Combination  Therapy  Resistance  Substudy 

2.  DATRI  003  -  Sequential  Lymph  Nodes  Resistance  Substudy 

3.  SOCA  Trial -Foscamet-Resistant  HIV 

4.  Duration  of  Clinical  Benefit  of  AZT  Therapy  (CoUaboration  with 

Intervention  Assessment  Program  Area) 

5.  AZT-Associated  Hepatotoxicity /Lactic  Acidosis  (Collaboration  with 

Intervention  Assessment  Program  Area) 
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Cellular  Pathology  Work  Unit 
Overview: 

The  lack  of  reliable  surrogate  markers  of  disease  progression  hinders 

our  ability  to  assess  the  effectiveness  of  interventional  agents  such  as 
chemotherapeutic  drugs.  The  mission  of  this  unit  is  to  design  and  validate 
lympho-reticular  tissue  surrogate  markers  of  viral  disease  progression  and  relate 
their  levels  to  comparable  measurements  in  blood.  Two  protocols  have  been 
designed  to  fulfill  this  mission,  with  an  addendum  of  one  of  them  to  further 
develop  fine  needle  aspiration  biopsy. 

Cellular  Pathology-Technical  Approach: 

RV77  "Rectal  Mucosal  and  Lymph  Node  Biopsy  of  Early-Stage  HIV-l-Infected 
Patients"- 

and 

RV78  "Pharyngeal  and  Lymph  Node  Biopsy  of  Early-Stage  HIV-l-Infected 
Patients"- _ _ _ _ _ _ _ — 

At  the  time  of  this  report,  RV77  finished  accrual  and  was  in  the  final 
stages  of  the  addenda  approval  (CID  at  the  NNMC)  for  a  fine  needle  aspiration 
biopsy  addendum  to  add  12  patients.  RV78  accrued  three  patients  and  was 
currently  inactive. 

Background: 

The  ability  to  evaluate  therapy  in  HIV-1  infected  persons  has  been  made 
difficult  by  the  lack  of  a  suitable  animal  model  and  deficiencies  in  virological  and 
immunological  markers  capable  of  reflecting  the  complex  interplay  between 
virus  and  human.  Additionally,  in  early  disease  such  as  WR 1  and  2,  HIV 
staging  systems  have  not  shown  prognostic  power. 

Protocol  Description: 

The  Cellular  Pathology  Laboratory  group  utilized  human  lymphoid 
follicular  tissues  as  a  model  to  refine  early  HIV  staging  and  to  monitor 
therapeutic  trials  for  HTV  Research  Program  investigators.  I^e  researchers  plan 
to  do  this  by  measuring  levels  of  viral  protein  and  nucleic  acid  (RNA  and  DNA) 

in  tissue  biopsies  and  PBMC  from  early-stage  mV-infected  patients. 

Measurements  will  include:  p24  antigen  levels,  quantitation  of  full-length  vi^al 
RNA  and  full-length  viral  DNA  copy  number  and  determination  of  the  number 
of  cells  expressing  viral  RNA.  Once  feasibility  trials  have  allowed  optimization 
of  both  biopsy  technique  and  the  virological  assays  for  tissue,  the  viral  burden  in 


U  S.  Military  HIV  Research  Program  -  Annual  Report 
I  October  1993  -  30  September  1994 


page  118 


the  lymph  nodes  can  then  be  compared  to  the  viral  burden  in  PBMCs  derived 
from  blood  at  timepoints  before  and  after  therapeutic  drug  trials. 


Significant  Findings: 

The  relationship  between  lymphoid  tissue  viral  load  and  histologic 
pattern  (HP)  was  investigated  with  excised  peripheral  lymph  nodes  (20  patierits), 
tonsils  (1  patient),  or  spleen  (1  patient)  from  22  subjects  (13  living,  9  autoj^i^h 
Eleven  patients  were  early  Waller  Feed  Stage  (WES  2),  2  were  nud-^tage  ^ 
4),  and  9  had  died.  Measurements  of  frozen  section  tissue  viral  load  by  p24 
aiitigen  (p24  Ag)  per  105  cells  (ELISA)  as  well  as  expressing  cell  numbers  (ECNs) 
and  diffuse  folUcular  center  signal  (DFCS  expressed  as  multiples  of  average 
expressing  cell  signal)  by  HIV  RNA  in  situ  hybridization  per  105  cells  were 
matched  with  foUicular  histology  by  light  microscopy. 


DFCS  and  p24  Ag  were  highly  correlated  (r=0.687,  p=0.002)  and  highest  in 
foUicular  hyperplasia  with  or  without  lysis,  patterns  found  in  aU  patients  wi* 
WRS  2  or  4  disease.  ECNs  were  similar  regardless  of  histologic  pattern  or  WKb 
and  did  not  correlate  with  p24  Ag  (r=0.03,  p-0.89)  or  DFCS  (r=0.143,  p=0.53). 

FI  -  Follicular  Involution,  FD  -  FoUicular  Depletion,  FH  -  FolUcular  Hyperplasia, 
FH+L  -  FolUcular  Hyperplasia  w/Lysis 


HP  WRS(n) 
FH  2(8),  4(2) 
FH+L  2(3) 

H  dead  (2) 
FD  dead(7) 


p24  Ag/10®  cells 
3D3±3B.0SD 
56.8±6C.0SD 
B.4±0.9SD 
5.6  ±8.2  SD 


ECN/lO^ceUs 

IC. 3±1B.5SD 
1B.3±D.0SD 
25.8  ±  35.7  SD 

ID. 3±1C.0SD 


DFCS/IOS  ceUs 
1391  ±  772  SD 
1926  ±  655  SD 
1438  ±  585  SD 
0 


Lymphoid  tissue  viral  load  appears  highest  in  early  to  mid-stage  HIV 
disease  and  diminishes  as  lymphoid  foUicles  involute  and  become  depleted.  The 
percentage  of  lymphoid  ceUs  expressing  viral  RNA  was  relatively  constant  across 
clinical  disease  stage  and  histologic  pattern. 


The  potential  of  l)nnph  node  fine  needle  aspiration  (LNFNA)  for  sampling 
tissue  viral  load  was  evaluated  in  excised  peripheral  Ijnnph  nodes  from  5 
patients  with  early-stage  HIV-1  disease  (asymptomatic,  CD4  ceUs  >  300/mm3). 
While  the  preponderance  (>  80%)  of  viral  RNA  detected  by  in  situ  hybridization 
was  found  within  foUicular  germinal  centers  on  lymph  node  frozen  sections 
(LNFS)  and  within  microfragments  found  in  LNFNA  preparations,  the  number 
of  ceUs  expressing  HIV-1  RNA  in  lymph  node  sections  was  sUnUar  to  the 
numbers  observed  in  LNFNA.  Moreover,  the  viral  RNA  and  DNA  copy  number 
per  10^  cells  determined  by  quantitative  polymerase  chain  reaction  and  the  levels 
of  p24  antigen  per  10^  also  yielded  similar  values  in  tissue  derived  from  LNFNA 
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and  lymph  node  mononuclear  ceUs  from  tissue  homogenates  by  F^coll-hypaque 
separation  (LNMC)  and  LNFS.  SampUng  of  lymph  node  viral  load  by 
appeared  to  capture  viral  components  associated  with  both  den^itic  cells  in  t 
follicular  germinal  centers  and  the  individual  cells  expressing  viral  ^A. 

Because  FNA  permits  the  investigator  the  ability  to  repeatedly  sample  ^e  lymph 
node  with  minimal  patient  morbidity,  assessment  of  lymphoid  tissue  viral  load 
by  LNFNA  will  be  validated  as  an  alternative  to  lymph  node  biopsy  in  a  climcal 

setting. 


'Determination  of  Viral  Burden  in  Lymphoid  Tissue  by  In  Situ  PCR  - 


Protocol  Description: 

Current  molecular  diagnostic  techniques  for  measuring  viral  burden  in 
situ  underestimate  the  actual  number  of  infected  cells  because  of  liimtations  m 
the  sensitivity  of  these  techniques.  Also,  the  emergence  of  dmg-resistot  cells 
cannot  be  accurately  mapped  in  situ  in  lymphoid  cells.  Addition^y,  m  the  near 
future,  there  wiU  be  a  need  to  develop  techniques  to  detect  gene  therapy 
transduced  cells  in  situ. 


The  CPL  is  developing  technologies  for  amplification  of  target  DNA  in  situ 
by  the  polymerase  chain  reaction  (PCR)  followed  by  fluorescent  anti^dy 
labeling  and  flow  cytometry  detection.  Methods  are  also  being  devdoped  for  tn 
situ  PCR  amplification  and  detection  of  target  DNA  sequences  on  slides  of  fixed 
tissue  specimens.  The  target  DNA  sequences  could  be  either  viral  genomic 
sequences,  drug  resistance  mutation  sequences,  or  gene  therapy  marker 
sequences  such  as  the  neo  gene. 


Significant  Findings: 

The  PCR  protocols  being  developed  by  the  CPL  have  achieved  ceU 
recovery  percentages  more  than  3  times  greater  than  previously  pubUshed  work. 
Strategies  pursued  so  far  include  PCR  followed  by  hybridization  with 
digoxigenin-labeled  probes,  followed  by  detection  with  fluorescein-conjpg^d 
anti-digoxigenin  antibodies,  and  direct  incorporation  of  digoxigemn-11-dUT 
into  PCR  products,  followed  by  antibody  detection.  Results  are  most 
encouraging  with  the  direct  incorporation  strategy,  with  recent  experiments 
showing  detection  of  a  single  copy  of  proviral  DNA  in  approximately  85  /o  of 
cultured  cells,  with  low  background.  Optimization  of  this  procedure  is  in 
progress.  Other  potential  strategies  being  analyzed  include  the  use  of 
biotinylated  PCR  primers  followed  by  streptavidin-fluorescein  detection,  and 
Bromodeoxyuridine  triphosphate  incorporation  into  PCR  products,  followed  by 
antibody  detection. 
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"Detection  of  HIV-1  Infected  Cells  by  Flow  Cytometry  using  Direct  Detection 
Fluorescent  In  Situ  Hybridization  (FISH)"-  _ _ _ _ 

Protocol  Description: 

A  sensitive  Flow  Cytometric  technique  was  developed  by  this  Program 
Area  which  enables  the  detection  of  HIV-1  infected  ceUs  actively  expressing  viral 
mRNA  and  the  ability  to  distinguish  the  phenotype  of  these  cells.  TWs  techmque 
requires  labeling  HIV-1  DNA  with  a  nucleoside  analog  containing  digoxygenin, 
then  hybridizing  the  labeled  probe  to  fixed,  permeabilized  HIV-1  infected  or 
uninfected  cells,  followed  by  detection  of  the  hybridized  probe  using  a 
fluorescent  labeled,  anti-digoxygenin  monoclonal  antibody.  The  Flow  Cytometer 
is  used  to  quantitate  and  sort  the  fluorescently  labeled  HIV-1  infected  ceUs 
hybridizing  the  labeled  probe.  This  in  situ  hybridization  technique  can  be  ^d  m 
conjunction  with  fluorescently  labeled  antibodies  direrted  against  cell  surface 
markers  to  identify  the  phenotype  of  tiie  infected  cells  in  PBMC  or  l)nnph  nodes. 

Specific  objectives  include: 

a.  Develop  Fluorescent  In  Situ  Hybridization  (FISH)  and  Flow 
Cytometry  as  a  method  of  rapidly  quantitating  the  number  of  HTV 
infected  cells  actively  producing  mRNA  in: 

-  patient  whole  blood 

-  patient  tissue  cell  suspensions 

-  firozen  patient  samples 

b.  Develop  an  approach  to  identify  the  phenotype  of  the  HTV-l 
infected  cells  by  employing  Flow  Cytometry  FISH  analysis  and 
Fluorescent  Activated  Cell  sorting  (FACs)  simultaneously. 

c.  Utilize  both  Flow  Cytometry  FISH  analysis  and  FACs  to  quantitate 
the  number  of  infected  cells  expressing  viral  n^A's  and  to 
identify  the  phenotype  of  the  infected  cell  during  drug  or  gene 
therapy. 
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Significant  Findings: 

•  Developed  fixation  and  cell  permeablization  procedures  for  FKH. 
Developed  unique  cell  staining  procedure  (Evans  Blue)  to  detect  posi  ve 

hybridization. 

.  DirecHy  correlated  flow  cytometry  FISH  analysis  of  ceU  ^tures  with 
the  standard  slide  method  of  in  situ  hybridization  usmg  alkalme 
phosphatase  and  NBT/BCIP. 

•  Demonstrated  with  Cell  culture  mixing  experimmts  that  flow  cytometry 
FISH  analysis  could  detect  1  infected  ceU  in  a  population  of  1000 
luiinfected  cells. 

.  Successfully  used  Flow  Cytometry  FISH  assay  to  quantitate  ^enu^ 
of  cells  expreLing  HIV  mRNA  in  a  population  of  newly  infected  PHA 

stimulated  PBMC’s 

.  Performed  combination  How  Cytometry  FISH  assay  and  FACs  ^ysis. 
Demonstrated  that  the  CD4+  sorted  cell  population  m  PHA 
PBMC's  had  the  greatest  number  of  cells  actively  expressmg  vira 

•  Showed  that  newly  infected  PHA  stimulated  PBMC's  did  not 
demonstrate  any  increases  in  mRNA  signal  by  either  increasing  the  viral 
contact  time  or  increased  culture  time. 

.  Pursued  indirect  detection  methods.  This  assay  can  be  developed 
following  the  successful  completion  of  the  procedure. 


"Detection  of  HlV-hifected  Cells  using  How  Cytometry,  In  Situ  PCR,  and 
Fluorescent  In  Situ  Hybridization"- 

Protocol  Description: 

Ashley  Haase  demonstrated  that  levels  of  n^A  and 
can  be  monitored  by  using  fluorescent  labeled  probes  after  tn  situ  PCR  ' 

259).  In  coUabLtion  with  the  Cellular  Pathology  Laboratoj  flae 

researchers  are  currently  developing  a  similar  approach  m 
cells  containing  HIV  DNA  and  infected  cells  actively  expressmg  HIV  RNA  in 

PBMC  and  in  tissue  compartments  such  as  can 

fixation  and  cell  permeablization  procedures 

be  used  to  amplify  genomic  or  subgenomic  mRNA  and/or  HIV  DNA. 
product  will  be  detected  by  hybridization  with  specific  fluorescent  pro  es. 
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specific  objectives  included: 


a. 


Develop  in  situ  PCR,  Huorescent  In  Situ  Hybridization  (FISH)  and 
Flow  Cytometry  as  a  method  of  rapidly  quantitating  the  number  o 
HIV  infected  cells  and  the  levels  of  viral  mRNA  in: 


-  patient  whole  blood 

-  patient  tissue  cell  suspensions 

-  frozen  patient  samples. 

b.  Develop  an  approach  to  identify  the  phenotype  of  the  HIV-l 

infected  cells  by  employing  How  Cytometry  Huorescent  In  Sjfw 
Hybridization  (FISH)  analysis  and  Huorescent  Activated  CeU 
sorting  (FACs)  simultaneously. 

C  UtiUze  both  Flow  Cytometry  FISH  analysis  and  FACs  to  identify 

the  phenotype  of  the  infected  cells  and  the  cells  expressmg  viral 
RNA  during  drug  or  gene  therapy. 


Significant  Findings: 

•  The  cell  fixation  and  permeablization  parameters  for  in  situ  PCR  are 
currently  being  assessed.  Conditions  must  be  established  that  ensure  the 
cellular  retention  of  the  PCR  products  and  hybridization  probes. 


.  Pilot  studies  on  uninfected  ceUs,  A301,  and  tonically  infected  cells 
ACH2,  revealed  that  current  procedural  conditions  show  ^gh  levels  o 
PCR  products  in  situ  in  the  infected  cells,  low  levels  in  uninfected  cells 
with  minimal  leakage  of  PCR  products  in  the  supernatants. 


•  Cell  recovery  experiments  determined  the  best  method  for  both  PCR 
and  retGntion  of  light  scatter  characteristics. 


•  Successful  digoxygenin  probes  hybridized  to  gamma  actin  amplimers 
showed  fluorescent  intensities  greater  than  90%  as  compared  with 
controls. 


•  More  rapid  direct  measurements  were  developed  from  incfirect  probe 
detection  to  detection  systems  using  fluorochromes  or  combination  wit 
fluorochromes  within  ampUmers.  Current  studies  show  mcrea^s  m  gag 
gene  products  using  dUTP-DIG  incorporation  during  ^R-  Detection  of 
these  products  on  the  flow  cytometer  showed  greater  than  80  /o  ACH2 
cells  were  positive  over  controls  (<0.1%). 
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"Viral  Burden  -  RNA  and  DNA  PCR  Analysis  in  Purified  Sorted  Cell 
Populations"- _ — 

Protocol  Description: 

CD4  cell  populations  with  different  cell  surface  determinants  appear  to  be 
infected  at  different  rates  during  the  course  of  disease  (AIDS  Research  and 
Human  Retroviruses,  Vol.7,1991).  If  this  is  the  case,  then  it  might  ^  possible  to 
measure  the  changes  in  infection  in  the  different  CD4  cell  populations  and  use 
the  data  generated  as  a  surrogate  marker  for  disease  progression  or  therapeutic 
intervention.  In  collaboration  with  the  Intervention  Assessment  Program  .^ea, 
ti\e  Flow  Cytometer  is  being  utilized  to  sort  the  different  CD4  cell  populations 
and  to  determine  the  viral  burden  in  these  cells  by  RNA  and  DNA  PCR  A 
quantitative  plate  assay  for  PCR  is  also  being  developed  to  screen  multiple 
samples  rapidly  and  efficiently. 

Specific  objectives  include: 

a.  Develop  Fluorescent  Activated  Cell  sorting  using  the  Flow 
Cytometer  to  rapidly  and  efficiently  sort  patient  PBMC's  and 
patient  tissue  cell  suspensions  in  the  various  CD4+  cell  populations. 

b.  Develop  RNA  and  DNA  PCR  plate  assay  with  material  obtained 
from  fixed  cell  sorts. 

c.  Validate  this  assay  with  patient  material  on  drug  or  gene  therapies. 
Significant  Findings: 

•  The  researchers  were  able  to  highly  purify  fixed  CD4+  cells  with 
contamination  rates  of  less  than  0.01%. 

•  Stained  uninfected  cells  (Leuko-PAK)  were  successfully  sorted  and 
foimd  to  be  negative  by  PCR  amplification  when  mixed  with  a  HIV-1 
chronically  infected  cell  line  (ACH2). 

•  Quality  controls  for  PCR  amplification  were  developed  using  DNA 
derived  from  fixed  infected  ACH2  and  uninfected  cells  and  SK  primers. 

•  Results  from  pilot  studies  showed  that  HTV  infection  in  CD4+  cells 
increased  with  Walter  Reed  staging. 

•  Preliminary  experiments  indicated  that  the  SRA  plate  assay 
(Hybridization  Protection  Assay  or  HPA)  system  for  the  detection  of  PCR 
products  was  useful  in  determining  positive  cell  endpoints. 
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•  A  staUstical  model  designed  to  measure  the  cellular  viral  load  at  50% 

indicated  a  range  of  values  from  11  to  800  infected  CD4  cells. 

Gene  Therapy  Work  Unit 

The  primary  mission  of  this  unit  is  to  develop  an  efficient  gene  delivery 
system  capable  of  transducing  and  expressing  HIV  immunogens  to  induce 
immune  responses  in  uninfected  personnel  or  augment  immime  responses  m 
mV  infected  personnel  and  anti-HIV  antiviral  agents  to  inhibit  virus  replication 
and  preserve  the  immune  system  of  HIV  infected  personnel.  The  following  are 
the  primary  objectives  of  this  program: 

a.  Develop  efficient  gene  delivery  systems  capable  of  transducing  and 
expressing  genes  encoding  mV  and  SIV  antigens  and  anti-  mV/- 
SIV  antivirals. 

b.  Evaluate  efficacy,  safety  and  toxicity  of  prophylactic  and 
immunotherapeutic  vaccine  and  antiviral  strategies  using  gene 
delivery  systems  in  mouse,  SCID-Hu  mouse  and  Rhesus  macaque 
models. 

c.  Evaluate  cUnical  efficacy  of  the  gene  therapy  strate^es  in  both  early 
stage  mV  infected  and  uninfected  military  populations. 

To  accomplish  these  objectives,  the  following  projects  ^e  ongoing  or 
proposed.  Details  of  each  are  described  below  as  well  as  sigmficant  findings  or 
results. 


Technical  Approach: 

"Molecular  and  Genetic  Characterization  of  HIV-l-Based  Packaging  Cell  lines 
and  Recombinant  Retroviral  Vectors"- 

Project  Description : 

The  researchers  are  developing  an  efficient  gene  delivery  system  capable 
of  transducing  and  expressing  HIV  immunogens  and  anti-HTV  antiviral  agents  to 
prevent  HTV  infection  in  uninfected  individuals  or  to  preserve  the  immune 
system  of  HIV-infected  populations. 

Sigruficant  Findings: 

This  program  area  has  developed  and  characterized  a  prototype  HTV- 
based  stable  packaging  cell  line  that  when  transfected  with  an  HIV-based 
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retroviral  vector,  produces  packaged  vectors  that  deliver  inarker  genes  to 
suscepHble  CD4+  ceUs.  Although  the  recombirant  vector 
vectors  stably  integrate  into  the  target  CD4+  cell  genome,  and  no  structural 
rearrangements  have  been  detected.  While  no  full  length  HIV  promo  ® 

transcripts  were  observed,  a  low  level  of  vector-specific 
in  size  with  spUced  transcripts  arising  from  the  HIV  promoter  was^erted. 
High  level  expression  of  full  length  vector  transcripts  require^e  HIV-1 
regulatory  gene  products  Tat  and  Rev.  This  requirement  for  HIV  regulatory 
Jne  products  suggests  that  HIV-based  vectors  can  express  immunoge^  or 
antivirals  either  constitutively  (using  the  mtemal  promoter  present  m  the 
vectors),  or  inducibly,  in  direct  response  to  HIV  infection.  Furthermor^  no 
repUcation  competent  virus  has  been  detected  in  any  traijsducmg  pa^^tide 
preparations  to  date.  A  manuscript  describing  these  results  has  been  published 
recently  by  a  Program  Area  researcher. 

Ongoing  research  focuses  on  increasing  the  titer  of  packaged  vectors 
produced  by  the  stable  HTV-based  packaging  cell  tines.  Prelimmary  resists 
suggest  that  nonadherent  lymphocytic  packaging  cell  tines  (as  °PP®^^  ^ 

prototype  adherent  packaging  ceU  tine)  produce  higher  titer  vectors,  ^erefo  , 
vector  production  in  a  wide  variety  of  adherent  and  nonadherent  stable 

packa^g  cell  tines  is  being  measured.  Concurrentiy,  transmptional, 

ttanslSonal,  and  post-translational  events  within  these  cancMate  c 

lines  are  being  examined  in  order  to  identify  defects  responsible  for  th^ow  titer 
of  recombinant  vectors  observed  in  the  prototype  packagmg  cell  tine.  Th 
information  obtained  from  these  studies  will  be  used  to  generate  packaging  cell 
tines  that  produce  higher  titers  of  recombinant  vectors,  with  a  concurrent 
reduction  in  the  potential  for  forming  replication  competent  virus. 


While  the  bulk  of  the  research  effort  is  directed  at  increasing  vertor  titers, 
a  parallel  effort  focuses  on  development  of  HIV  vectors  contaimng  ai^viral 
payloads.  The  first  such  vector,  containing  an  inducible  or  a  constitutively 
expressed  Herpes  Simplex  thymidine  kinase  gene,  has  been  constructed.  Assay 
of  the  antiviral  efficacy  of  this  construct  is  ongoing. 
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"Prophylactic  and  Immunotherapeutic  Vaccine  Strategies :  Direct  DNA  Transfer 
with  T  Cell  Activation  as  a  Novel  Strategy  for  the  Development  of  New  HIV 
vaccines"- 

Hypothesis: 

To  date,  the  immune  mechanisms  that  might  contribute  to  the  prevention 
or  reduction  of  the  pathological  effects  of  HIV  infection  in  the  military 
population  are  poorly  understood.  Early  stage  military  personnel  infected  with 
HIV  show  potent  T  cell  proliferative  and  cytotoxic  T  cell  responses  specific  to 
HTV.  Moreover,  these  individuals  have  developed  high  titer  anti-HIV  antibody 
responses  capable  of  neutraUzing  cell  free  viral  transmission  in  cultoe.  Despite 
the  apparent  potency  of  these  responses,  the  immune  mechanisms  induced  in 
infected  individuals  are  not  sufficient  to  clear  the  virus  and  thus  prevent  disease 
progression.  However,  the  immune  response  induced  in  HIV  infected  personnel 
may  significantly  contribute  to  controlling  infection  before  manifestation  of 
AIDS.  This  program  area  is  focused  on  the  development  of  an  expression  and 
delivery  system  capable  of  expressing  all  or  some  of  the  HIV  and  SIV  antigens  in 
transduced  cells  in  vivo,  in  the  absence  of  virus  replication.  The  product  being 
developed  by  this  program  must  be  an  effective  means  of  activating  virus 
specific  Class  I  and  Class  n  restricted  immime  responses.  The  product  being 
developed  is  a  simple  immunization  strategy  using  direct  intramuscular  injection 
of  plasmid  DNA  expression  vectors  containing  specific  viral  genes.  A  mouse 
model  is  being  developed  to  evaluate  the  potency  and  specificity  of  the  immune 
responses  induced  by  this  approach.  Mechanisms  for  improving  DNA  delivery, 
such  as  liposome  delivery  systems,  and  augmenting  immune  responses,  such  as 
co-injecting  co-stimulatory  molecules  or  cytokines,  will  also  be  evaluated. 
Additionally,  the  product  must  be  safe,  nontoxic  and  be  effective  after  one  or 
perhaps  two  administrations. 

Project  Description: 

Protective  immunity  to  viral  infections  might  be  developed  by  simple 
intramuscular  injection  of  "naked"  plasmid  DNA  expression  vectors  containing 
specific  viral  genes.  Strategies  to  develop  and  enhance  this  method  of 
vaccination  for  HIV  are  being  developed  and  evaluated.  Specific  objectives 
include: 

a.  Develop  a  murine  model  of  vaccination  through  direct  DNA 
transfer. 

b.  Generate  autologous  CTL  targets  expressing  HIV  and  SIV  antigens 
and  appropriate  controls. 

c.  Generate  plasmid  expression  vectors  capable  of  any  viral  gene  of 
interest. 
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d. 


e. 


f. 


g- 


h. 


Tpnprate  olasmid  expression  vectors  capable  of  co-expressmg  the 
cSS  molecLs  such  as  B7.1  and  B7.2  and  the  viral  gene  of 

interest. 

Evaluate  the  immune  responses  in  mouse  model  following  direct 
DNA  transfer. 

Develop  tumor  model  system  to  evaluate  efficacy  of  immune 
response. 

Determine  strategies  to  augment  the  immune  response  to  direct 
DNA  vaccination. 

Apply  these  results  to  nonhuman  primate/SIV  studies  with  the 
goal  of  application  in  human  trials. 


Significant  Findings: 

.  Vaccinating  plasmids  capable  of  coexpressMg  the  muriM  ge"® 
have  S^n  co^tructed.  dhese  ptemids  level 

expression  of  mB6-l  when  transfected  into  COS7  cells. 

.  Vaccinating  plasmids  capable  of  co^xpressing  the  murine  B7-2  gene  are 
under  construction  and  are  near  completion. 

.  The  HIV  niB  env  gene  and  the  SIV  env  gene  have  been  cloned  mto  mB7- 
1  co-expressing  plas^ds.  Sufficient  amounts  of  these  plasmids  have  been 
grown  up  in  culture  for  vaccination. 

.  ELISA  assays  for  antt-gpl20  and  gp-160  antibodies  tave  been 
esteblished  at  the  Naval  Medical  Research  Institute.  Baseline  stadto 
establishing  the  kinetics  of  antibody  responses  to  recombinant  gpl2 
protein  immunization  have  been  completed. 

•  Retrovirallv  transduced  env-expressing  autologous  3T12-3  Balb/c 
fibroblast  cell  lines  (H-2b)  and  appropriate 

for  use  as  target  cells  in  CTL  assays.  Optimizahon  of  CTL  assays  usmg 
these  cells  is  currently  underway. 

•  In  situ  histochemical  staining  of  muscle  tissue  at  the  site  of  DNA 
wectn”trates  that  B7?l  and  B7-2  expression  on  myocytes  is  not 

detected. 

.  DNA  vaccination  of  groups  of  mice  with  vector  alone,  env  and  env/B7-l 
expressing  vectors  have  just  been  imtiated. 
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Future  Studies  Planned: 


The  ultimate  implementation  of  this  vaccine  strategy  will  be  dictated  by 
the  findings  in  these  studies,  and  will  be  the  subject  of  future  applications. 
Products  expected  from  this  work  unit  include  FDA-approved  DNA  vaccine 
constructs. 


"Assessing  Anti-HIV  Antiviral  Gene  Therapy  Strategies  in  Mature  CD4+  T-Cells 
Susceptible  to  HTV  Expression  and  Replication"- _ _ _ 

Project  Description: 

This  project  explores  mechanisms  used  by  HTV  to  create  tailored 
expression  of  therapeutic  agents  which  are  designed  to  inhibit  HIV  expressioii 
and  repUcation.  By  arming  HTV-susceptible  cells  with  effective  antiviral  gmetic 
constructions,  the  researchers  expect  to  stalemate  HIV  dissemination  m  HIV- 
infected  individuals.  By  maintaining  normal  cellular  function  in  ui^ected  cells 
while  suppressing  HIV  expression  in  cells  harboring  IW,  infected  individuals 
should  continue  to  live  in  an  early-stage,  asymptomatic  state,  allowing  them  to 
continue  their  life  in  spite  of  HIV.  Specific  research  objectives  include: 

a.  Efficiently  deUver  anti-HIV  antivirals  to  HIV-susceptible  ceUs  using 
retroviral  vectors. 

b.  Assess  antiviral  activity  of  various  anti-HIV  genetic  constructions 
in  tissue-cultured  cells  and  primary  cells. 

c.  Test  promising  anti-HIV  antiviral  strategy  m  an  animal  model 
system  and  in  early-stage  HIV-infected  individuals. 

Significant  Findings: 

A  number  of  anti-HIV  genetic  constructions  were  made  within  both 
MuLV-  and  HIV-based  vectors.  These  included  antisense  (pJM357B@RRE, 
PJM473,  and  pPvI475),  ribozymes/gag  transdominant  peptide  (pJM354, 
pJM321neoA),  TAR  decoys  (pJM480neo),  rev  transdominants  (pJM479neo, 
pPvl478),  and  alpha2-interferon  (pBK89,  pJM362A&B,  pJM363,  pJM456,  pJM458, 
PJM474).  A  96-well  format  evaluation  for  antiviral  assessment  of  genetic 
constructions  was  developed,  which  allowed  the  researchers  to  qmckly  test  and 
compare  our  various  antiviral  strategies  against  laboratory  and  clinical  isolates. 
To  date  not  all  of  the  above  constructions  have  been  tested,  however,  all  have 
been  molecularly  constructed,  ready  for  packaging  as  MuLV  or  HIV  vectors.  At 
the  present  time,  the  alpha2-mterferon  constructions  demonstrated  antiviral 
activity  approaching  complete  inhibition  of  p24  activity  in  7  day  microtiter 
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assays  using  100  TCID50  of  input  virus.  In  addition  the  researchers  are 
evaluating  various  anti-HIV  genetic  constructions  within  molecular  clones  of 
HIV.  The  antivirals  replaced  that  portion  of  nef  not  overlapping  the  3'  LTR  and 
are  capable  of  producing  replication-competent  HIV.  These  included  proIFN 
(PJM485A&B),  proTAR-3  (pj[M484A&B),  and  proMlO  (pJM453). 

To  date,  all  testing  of  antiviral  genetic  constructions  has  be6n  evaluated  in 
transformed  T-cell  lines.  Strategies  are  being  developed  which  should  allow  us 
to  evaluate  our  anti-HIV  genetic  constructions  in  primary  PBMCs.  One  such 
strategy  will  be  to  replace  the  neomycin  selectable  marker  with  a  mouse  cell 
surface  marker.  The  mouse  Ly6A.2  gene  will  be  used  for  this  purpose. 


"Assessing  Anti-HIV  Antiviral  Strategies  in  Pluripotent  Hematopoietic  Stem 
Cells"-  _ _ _ 


Project  Description: 

This  project  exploits  the  proliferation  and  differentiation  potential  of 
hematopoietic  stem  cells  and  their  progenitors.  The  introduction  of  genetic 
material  into  one  stem  cell  is  equivalent  to  targeting  thousands  of  mature 
monocytes  and  lymphocytes.  Once  armed  with  expression  systems  where  anti- 
HIV  genetic  products  are  made  in  response  to  HIV  infection,  these  mature  cells 
will  limit  further  HIV  dissemination  and  will  provide  a  repertoire  of  functional 
mature  blood  cells  to  sustain  an  EQV-infected  individual. 

Specific  research  objectives  include: 

a.  Efficiently  deliver  anti-HIV  antivirals  to  primitive  hematopoietic 
stem  cells. 

b.  Assess  antiviral  activity  of  various  anti-HIV  genetic  constructions 
in  retroviral  vectors  in  tissue  culture  stem  cell  equivalence  and  in 
mature  CD4+  cells  derived  from  differentiated  primary  CD34  cells. 

c.  Test  promising  anti-HTV  antiviral  strategy  in  an  animal  model 
system  and  in  early-stage  HIV-infected  individuals. 

Significant  Findings: 

Two  publications  were  submitted  by  this  program  area  pertaining  to  the 
cell  type  susceptible  to  HIV  infection  within  the  human  bone  marrow 
compartment.  One  publication  cited  the  use  of  the  clonal  human  stromal  cell 
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line,  Lof(ll-10),  to  study  the  effect  HIV  might  have  on  the  abifi^  o^ese  ceUs  to 
support  bone  marrow-derived  CD34+  progemtor  bv  HIV  so 

added  to  CD34.lprogetutor 

cells  yielded  similar  ralony  formation  in  methylcellulose  ^ 

thaf  Stromal  cells  within  the  bone  marrow  compartment,  such  as 
Lof(ll-10)  cells,  are  capable  of  both  normal  cytokine  production  and  suppor  ng 
hematopoiesis  in  spite  of  HIV  expression. 

The  second  pubUcation  revisited  the  question  of  whether  stem  cells 

are  susceptible  to  HIV  infection.  In  the  presence  of  human  growth  facto  , 

double-purified  CD34+  cells  were  infected  with^/  a  celk  ^ 

observe!  but  when  reselection  was  done  after  HIV  ^xposif  e,  the  CD34 

were  negative  for  the  presenceof^^^^ 

refpoSSe  for^Sfpositive  HIV  signal  observed  m  the  ^^^mes-^e  stupes 
concluded  that  human  CD34+  stem  cells  are  not  infectable  with  HIV-1  Ba  , 
agreeing  with  results  found  in  HTV-infected  patients. 

Both  of  the  above  studies  are  developing  the  as 

accompUsh  our  research  objectives.  The  'aater^fon  of^  & 

h^^Sf^SkS  nSd  for  the  ^wth  artd  f 
reconstitute  tt>e  SCID  mouse.  The  study  demonstratmg  that  CDM+ cells 
SL  not^rptible  to  HIV  infection  demonstrated  that  o- 
cene  deUvery  system  can  not  be  used  to  target  the  pluripotent  ^^34+  stein  ^U. 
This  result  hL  led  the  researchers  to  examine  other  dehvety  systems  for  stem  cell 
I^PhnrPresenti!  an  AAV  vector  containing  alkaline  phosphatase  is  being 

bTcr  TemiUiger  (New  England  Deaconess  Hospital,  we 

SLu^n/anSCM^^halmep^osp^^ 

rnffiv“dSge;e“ 

wlSuLV  baid  vector^containing  L  alkaline  phosphate^  gene,  made  m 
our  own  laboratory,  will  be  tested  using  identical  procedures  developed  m 
HIV  and  CD34+  cell  publication. 
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"Culture  Systems  for  the  In  vitro  Expansion 
Marrow  Cells  and  CD4+  6  s 


of  Primitive  Hematopoiedc  Bone 


Project  Description: 

Efficient  and  novel  culwe  ceU 

expansion  of  CD4+  T  cells  ^infected  patients  through 

erowth  systems  will  he  use  rpiToviral  vector-mediated  gene 


X  CD4+  T  cell  expansion 

XI  CD34+  cell  expansion 


Research  Hypothesis:  atjpnts 

Current  strategies  of'tuTdSvSm  h^ 

with  HIV  infection  require  the  m  v  P  P  ggj^iEvity  to  chemotherapy  of 

bone  marrow.  For  example,  ^ge  numtos  of  CD4+  T  c^- 

HIV  isolates  requires  a  withCD4+  T  cells  requires  expansion 

Similarly,  adoptive  insertion  into  T  ceEs  or  hematopoieUc 

these  primitive  stem  cells,  the  proliferation,  self-renewal  and 

dean&  in  ^tro  cultum  lUntetions  in  the  in  uifro  ° 

expansion  of  these  cells.  There  a  ,  .  ^iro  expansion  of  T  cells 

T  cells,  as  cument  loss  of  CD44  cells  durmg  T 

displaying  the  CD8+ phenotype,  with  a  p  g 

cell  expansion. 

Therefore,  the  central  hypothesis  of  j  ia 

«chnoS;fordiein«»nev:^^^^ 

testing  quies^nt  ceUs  inm 

that  the  in  vitro  endothelial  transfer  into  the  most  primitive 

will  also  increase  the  efficiericy  o  g _  transfected  stem  cells  to 


v-Sc»rs-w 
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Goals: 


2. 

Objectives: 

a. 

b. 

c. 

d. 

e. 

f. 

Objectives: 

a. 

b. 


Establish  a  system  for  the  large-scale  expansion  of  primary  human 
CD4+  T  cells  for  use  in  monitoring  drug  resistance  in  chemotherapy 
trials  (standardized  T  lymphocyte  cell  bank),  adoptive 
immunotherapy  of  HIV-infected  patients  and  gene  therapy  of 
primary  T  cells. 

Establish  a  system  for  the  culture  and  expansion  of  primitive 
human  primary  hematopoietic  stem  cellsior  use  in  gene  therapy  of 
stem  cells  in  HTV  infection. 

I.  CD4  expansion 

Expansion  of  CD4  T  cells  by  co-stimulation  with  antibodies  to  CD28 
and  CDC.  Evaluate  T  cell  identity,  fimction  and  polyclonality. 
Validate  scale-up  approach. 

Perform  4  to  6  log  in  vitro  expansion  of  CD4  T  cells  derived  from 
HIV  infected  patients  by  co-stimulation  with  antibodies  to  CD28 
and  CD3  in  the  presence  of  ddl,  nevirapine  and  protease  inhibitor 
to  suppress  possible  virus  replication. 

Evaluate  T  cell  identity,  fimction  and  polyclonality. 

Prepare  for  autologous  adoptive  immunotherapy  trial  of  AZT  naive 
mV  infected  patients  with  CD4  levels  of  500. 

Develop  approaches  to  improve  on  efficiency  of  retroviral 
transduction  in  these  expanded  cells.  Evaluate  T  cell  identity, 
function  and  polyclonality  after  transduction. 

Determine  if  expanded  CD4+  T  cells  maintain  the  capacity  to  be 
infected  with  HIV.  If  so  expand  CD4+  T  cells  for  cryopreservation 
and  subsequent  use  in  in  vitro  drug  resistance  assays. 

n.  CD34  expansion 

Determine  the  culture  conditions  for  optimal  human  stem  cell 
proliferation,  expansion,  and  self-renewal.  Investigate  the  effects  of 
various  hematopoietic  growth  factors  in  this  culture  system  on  gene 
transfer  into  primitive  hematopoietic  stem  cells  (CD34+). 

Determine  whether  transfected  hematopoietic  stem  cells  in  this 
culture  system  maintain  their  capacity  to  differentiate  into  both 
myeloid  and  lymphoid  lineages. 
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c.  DevGlop  approaches  to  improve  on  efficiency  of  retroviral 
transduction  in  these  expanded  cells.  Determine  if  tra^duction 
affects  self  renewal  capacity  and  differentiation  capacity  of  these 
cells. 

d.  Develop  methodologies  for  large-scale  stem  cell  expansion  and 
gene  transduced/transfection  into  primitive  hematopoietic 
progenitor  stem  cells. 

Significant  Findings: 

•  The  researchers  determined  that  CD28  and  CD3  co-stimulation  pe^ts 
the  selective  expansion  of  CD4+  T  cells.  Currently  1x10^  fold  expansion 
over  4  to  6  weeks  of  culture  has  been  obtained.  Culture  systems  that  use 
lectins  and  IL-2  for  T  cell  propagation  yield  a  lower  expansion  of  cells,  and 
the  cells  are  of  the  CD8+  phenotype. 

•  The  researchers  are  evaluating  two  approaches  for  maintauung  and 
scaling  up  lymphocyte  expansion  from  tissue  culture  flasks  into  systems 
that  will  allow  culture  of  up  to  3  x  IQlO  ceUs.  The  first  of  these  systems  is  a 
hollow  fiber  apparatus  manufactured  by  Cellco.  The  second  is  a  gas 
permeable  tissue  culture  bag  manufactured  by  Baxter.  This  system  is 
employed  by  Dr.  Steven  Rosenberg's  laboratory  to  expand  Tumor 
Infiltrating  Lymphocytes  (TILs). 

»  Results  established  that  CD4+  T  cells  from  HIV-infected  patients  can  be 
expanded  0.2  - 12  x  10“^  fold  and  cleared  of  virus  (as  determined  by  p24 
levels  and  PCR)  when  stimulated  with  anti-CD3  and  anti-CD28  antibodies 
in  the  presence  of  AZT  +  ddl  +  pyridone  L-697,66A. 

•  An  adoptive  immunotherapy  protocol  in  which  autologous  expanded 
CD4  cells  are  reinfused  into  HIV  infected  patients  is  currently  under 
scientific  review. 

•  A  unique  in  vitro  endothelial  microenvironment  culture  system 
(PMVEC)  was  developed  which  supports  the  amplification  of  human  and 
nojuhuman  primate  hematopoietic  progenitor  cells  (CD34+  CD38-  bone 
marrow  cells).  Utilizing  this  system,  a  10,000-fold  increase  was  achieved 
in  CD34+  stem  cells  and  an  overall  expansion  of  mononuclear  cells  of  >  1  x 

lO^-fold  over  35  days  in  culture. 
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•  This  hematopoietic  culture  system  was  adapted  to  large-scale  hollow 
fiber  bioreactor  configurations.  Starting  with  a  15  ml  bone  marrow 
aspirate,  enough  cells  can  be  grown  in  these  bioreactors  in  10-14  days  to 
transplant  into  a  patient. 

•  The  researchers  demonstrated  that  human  CD34+  stem  cells  are  not 
susceptible  to  HIV  infection  when  grown  in  the  PMVEC  culture  system. 

•  Experiments  are  imderway  examining  the  efficiency  of  gene  transfer 
into  CD34+  cells  grown  in  the  PMVEC  culture  s.ystem.  Preliminary  data 
suggests  that  CD34+  cells  can  be  transduced  in  this  system. 


There  are  five  patent  applications  pending  that  protect  the  technology 
developed  at  NMRI  for  the  expansion  of  CD4+  T  cells  and  CD34+  hematopoietic 
stem  cells: 


1.  "CD28  pathway  immunoregulation"  Navy  Case  #74,610;  filed 
4/7/92. 

2.  "Enhancement  of  CD28-related  immune  response"  Navy  Case 
#74,611;  filed  4/7/92. 

3.  "Immunotherapy  involving  stimulation  of  THCD28  lymphokine 
production:  Navy  Case  #74,652;  filed  4/7/92. 

4.  "Ex  vivo  culture  system  for  the  rapid  expansion  of  primitive 
hematopoietic  CD34+  progenitor  cells:  Navy  Case  75,259;  filed 
10/28/93. 

5.  "Large-scale  amplification  of  human  hematopoietic  progenitor  cells 
in  hollow  fiber  bioreactor  culture  system"  filed  1/21/94. 


Future  Plans: 

The  ultimate  implementation  of  these  technologies  will  be  dictated  by  the 
findings  in  these  studies,  and  will  be  the  subject  of  future  applications.  Products 
expected  from  this  work  imit  include  FDA-approved  technology  for  the 
propagation  of  hematopoietic  progenitor  cells  and  CD4+  T  cells. 
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IV.  CONCLUDING  REMARKS 

The  HIV  Disease  Prevention  Program  Area  remains  a  national  leader  m 
technology  development  as  well  as  in  clinical  trial  design  and  execution.  A  focus 
on  the  development  and  validation  of  virologic  and  immunologic  surrogate 
markers  for  evaluation  of  interventions  in  patients  has  resulted  in  the 
development  of  several  assays,  in  collaboration  with  other  military  investigators, 
the  ACTG  Virology  Committee  and  the  SRA.  Technologies  developed  include: 

•Microtiter-based  drug  susceptibility  assay 
•PCR  detection  of  RT  codon  215  (ZDV  resistance) 

•Microtiter  plate  based  SI/NSI  assay 
•T  cell  activation  assay  (NMRI) 

•Sequencing  of  PCR  products  for  drug  resistance  mutations 
•Library  of  drug-resistant  HIV  RT  genes 

Within  the  area  of  development  of  novel  combinations  of 
chemotherapeutic  agents  to  prevent  disease  progression,  ^s  Pro^am  Axea  also 
has  effectively  utilized  clinical  samples  obtained  during  clinical  trials  to  idenWy 
and  validate  a  panel  of  virologic  and  immunolgic  surrogate  markers  for  use  in 
other  chemotherapy  trials.  In  one  study  the  systematic  coUation  of  cUnical  data 
and  specimens  from  patients  on  prolonged  antiretroviral  therapy  has  proved  an 
invaluable  resource  for  drug  resistant  studies.  This  Program  Area  has  also 
utilized  the  miUtary  HIV  screening  program  to  monitor  the  HIV  epidemic  m  real 
time  through  studies  of  newly  detected  seroconverters.  The  first  AZT  resistant 
seroconversion  was  documented  by  the  Program  Area  in  collaboration  with  the 
University  of  Minnesota;  this  Program  Area  also  demonstrated  that  AZT 
resistant  HIV-1  seroconversion  (215  mutation  detected  by  PCR)  increased  from 
3%  in  1988-1991  to  19%  in  1993-1994  in  the  U.S.  and  Switzerland. 

In  the  area  of  Gene  Therapy,  this  Program  Area  has  developed  supporting 
technologies  to  include: 

•HIV  Packaging  Cell  Line 
•Retroviral  Vectors 
•Antiviral  Gene  Constructs 
•  Naked  DNA  Immunization  Vector 

Plasmid-derived  Attenuated  SIV/HIV 
•Target  cells  for  CTL  assays. 

In  addition  to  these  technologies,  this  Program  Area  has  worked  closely 
with  NMRI  in  the  design  and  development  of  the  first  Phase  I  Gene  Therapy 
protocol.  There  are  five  patent  applications  pending  that  protect  the  technolo^ 
developed  at  Naval  Medical  Research  Institute  for  the  expansion  of  CD4+  T  cells 
and  CD34+  hematopoietic  stem  cells. 
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The  cellular  pathology  unit  has  also  developed  new  technologies  to  assess 
the  impact  of  HIV  disease  progression.  These  technologies  included: 

•  Immunohistochemistry 

*In  Situ  hybridization  -  radioactive/fluorescent 

•Image  Analysis 

•Double  Label  Methods  (combination  immunohistochemistry /in  situ) 

As  evidenced  by  the  technologies  engineered  and  accomplishments  noted 
above,  this  program  area  represents  a  well-balanced  scientific  program  of  clinical 
and  laboratory  projects  involving  extensive  collaborations  within  the  HTV 
Research  Program  and  also  with  outside  military  investigators  as  well  as  other 
federal  agencies  and  private  industry.  As  a  measure  of  research  productivity, 
this  Program  Area  authored  or  coauthored  over  50  publications  and 
presentations  during  this  12  month  reporting  j)eriod.  With  access  to  early  stage 
patients,  invaluable  longitudinal  clinical  specimens  and  tibe  proven  ability  to 
develop  new  technologies,  this  program  area  remains  a  leader  in  the  effort  to 
imderstand  and  eradicate  HIV. 
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V.  PUBLICATIONS  AND  PRESENTATIONS: 

Anderson  DW,  Denobile  J,  Zhao  F,  Lane  J,  Mayers  DL,  Vahey  M,  Nau  M,  Brown 
A,  Malone  JD,  Wagner  K,  Cotelingam  JD.  Potential  for  sampling  lymph  node  content 
of  human  immunodeficiency  virus  -1  nucleic  acids  and  p24  antigen  by  fine  needle 
aspiration  in  early  stage  patients.  Submitted  1994. 

Anderson  DW,  Denobile  ],  Zhao  F,  Lane  J,  Mayers  DL,  Vahey  M,  Nau  M,  Brown 
A,  Malone  JD,  Wagner  K,  Cotelingam  JD.  Potential  for  sampling  lymph  node  content 
of  human  immunodeficiency  virus  -1  nucleic  acids  and  p24  antigen  by  fine  needle 
aspiration  in  early-stage  patients.  Submitted  1994. 

Bvirke  AP,  Anderson  DW,  Mannan  P.  et  al.  Systemic  lymphadenopathic  histology  in 
human  immunodeficiency  virus-l-seropositive  drug  addicts  zoithout  apparent  acquired 
immunodeficiency  syndrome.  Hum  Path  1994, 25:248-256. 

Burke  AP,  Benson  W,  Ribas  JL,  Anderson  D,  Chu  E,  Smialek  J,  Virmani  R.  Post¬ 
mortem  localization  of  HIV-1  RNA  by  in  situ  hybridization  in  lymphoid  tissues  of 
intravenous  drug  addicts  who  died  unexpectedly.  Am  J  Pathol  1993, 142:1701-1713. 

Burke  AP,  Benson  W,  Turnicky  R,  Anderson  D,  et  al.  Localization  of  HIV-1  RNA  in 
thymic  tissues  from  asymptomatic  drug  addicts.  1994.  (manuscript  in  preparation). 

Carroll  R,  Lin  JT,  Daquel  EJ,  Mosca  JD,  Burke  DS,  and  St.  Louis  DC.  A  human 
immunodeficiency  virus  type  1  (HIV-1)  based  retroviral  vector  system  utilizing  stable 
HIV-1  packaging  cell  lines.  J.  of  Virol.  68:6047-6051, 1994. 

Davis  TA,  Lee  KP,  Kessler  SW.  The  in  vitro  amplification  of  human  primitive 
hematopoietic  bone  marrow  progenitor  cells  (CD34+  CD38-)  on  endothelial  stromal 
monolayers;  Requirement  for  cell-to-cell  interaction  and  colony  stimulating  factors. 
Blood.  1993. 

Erice  A,  Mayers  DL,  Strike  DG,  Sannerud  KJ,  McCutchan  FE,  Henry  K,  Balfour 
HH.  Brief  Report:  Primary  infection  caused  by  Zidovudine-resistant  human 
immunodeficiency  virus  type  1  (HIV-1).  NEJM,  328(16):1163-1165, 1993. 

Escaich  S,  Kalfoglou  C,  Plavec  I,  Kaushal  S,  Mosca  JD,  and  Bohnlein  E.  Inhibition 
of  HIV-1  replication  in  chronically-infected  T  cells,  (manuscript  in  preparation). 

Hall  ER,  Kaushal  S,  La  Russa  V,  Kessler  S,  Gartner  S,  Rosenberg  Y,  Kim  JH, 
Perera  LP,  Yu  Z,  Ritchey  DW,  Xu  J,  St.  Louis  DC,  Mayers  D,  Burke  DS,  and 
Mosca  JD.  Developing  a  microenvironment  for  the  differentiation  of  primitive  CD34+ 
hematopoietic  cells  in  hu-BM-SCID.  (manuscript  in  preparation). 
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Japour  AJ,  Mayers  DL,  Johnson  VA,  Kuritzkes  DR,  Beckett  LA,  Arduino  JM,  Lane 
J,  Black  RJ,  Reichelderfer  PS,  D'Aquila  RT,  Crumpacker  CS,  the  RV-43  Study 
Group,  the  AIDS  Clinical  Trials  Group  Virology  Committee  Resistance  Working 
Group.  A  standardized  peripheral  blood  mononuclear  cell  culture  assay  for  the 
determination  of  drug  susceptibilities  of  clinical  Human  Immunodeficiency  Virus-1 
(HIV-1)  isolates.  Antimicrobial  Agents  Chemotherapy,  37(5):1095-1101, 1993. 

Kaushal,  S,  Davis  T,  Gartner  S,  Kessler  S,  LaRussa  V,  Hall  E,  Yu  Z,  Ritchey  DW, 
Xu  J,  Perera  P,  Lee  K,  Carroll  R,  Kim  J,  St.  Louis  DC,  Jime  C,  Mayers  DL,  Burke 
DS,  and  Mosca  JD.  Pluripotent  CD34+  stem  cells  are  not  susceptible  to  HIV  infection. 
1994.  (manuscript  in  preparation). 

Kim  JH,  Mosca  JD,  Vahey  MT,  Mclinden  RJ,  Burke  DS,  and  Redfield  RR. 
Consequences  of  human  immunodeficiency  virus  type  1  superinfection  of  a  chronically- 
infected  cell  line.  J.  AIDS  Res.  9:875-882, 1993. 

Kim  JH,  Ratto  S,  Sitz  KV,  Mosca  JD,  McLinden  RJ,  Tencer  KL,  Vahey  MT,  St. 

Louis  DC,  Birx  DL,  Redfield  RR.  Consequences  of  stable  transduction  and  antigen- 
inducible  expression  of  the  human  interleukin-7  gene  in  tetanus-toxoid-specific  T-cells. 
Human  Gene  Therapy,  (manuscript  in  preparation). 

Kim  J,  Mclinden  RJ,  Mosca  JD,  Vahey  MT,  Greene  WC,  and  Redfield  RR. 

Inhibition  of  HIV  replication  by  sense  and  antisense  REV  response  elements  in  HIV- 
based  retroviral  sectors.  1994,  (manuscript  in  preparation). 

Mayers  DL,  Japour  AJ,  Arduino  JM,  Hammer  SM,  Reichman  R,  Wagner  KF, 
Chung  R,  Lane  J,  Crumpacker  CS,  McLeod  GX,  Beckett  LA,  Roberts  CR,  Winslow 
D,  Burke  D.  Dideoxynucleoside  resistance  emerges  with  prolonged  zidovudine 
montherapy.  Antimicrobial  Agents  Chemotherapy,  38(2):307-314, 1994. 


Mosca  JD,  Kaushal  S,  Gartner  S,  Kessler  S,  LaRussa  V,  Terwilliger  E,  Kim  J, 
Carroll  R,  Hall  E,  Perera  IP,  Yu  Z,  Ritchey  D,  Xu  J,  St.  Louis  D,  and  Mayers  DL. 
Characterization  of  a  human  stromal  cell  line  supporting  hematopoietic  stem  cell 
proliferation  and  the  effect  of  HIV  expression,  (manuscript  in  preparation). 

Richman  DD,  Johnson  VA,  Mayers  DL.  Measurement  of  susceptibility  of  HIV  to 
antiviral  drugs.  Current  Protocols  in  Immunology,  eds.  Coligan,  Kruisbedk, 
Margulies,  Sherach  and  Strober,  Brooklyn,  NY;  1993. 

Robb  ML,  Frey  S,  Polonis  V,  Mayers  DL,  Ruderman  J,  White  FA,  Lane  J,  Michael 
NL,  Turnicky  R,  Redfield  RR.  Comparison  of  HIV-1  env  and  pol  evolution  in  lymph 
node,  peripheral  blood  and  plasma.  Xth  International  Conference  on  AIDS,  Japan, 
Abstract  524A,  1994. 
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Shafer  R,  Mayers  D,  Erice  A,  Kuritzkes  D,  Japour  A,  Johnson  V,  and 
Reichelderfer  P.  Designing  and  AIDS  clinical  trial  group  (ACTG)  consensus  protocol 
for  detecting  a  mutation  at  codon  215  of  HlV-1  (HIV)  pol.  IXth  International 
Conference  on  AIDS,  Berlin,  Germany,  1993. 


White  FA,  Tran  M,  Zhao  X,  Antezana  M,  Weislow  O,  Vahey  M,  and  Mayers  DL. 
An  improved  215  PCR  assay  for  DMA  and  RNA.  Third  Workshop  on  Viral 
Resistance,  Gaithersburg,  MD,  1993. 

Winslow  D,  Mayers  D,  Scarnati  H,  Lane  J,  Otto  M.  In  vitro  susceptibility  of  clinical 
isolates  of  HIV-1  to  DMP-323,  a  non-peptidyl  HIV  protease  inhibitor.  33rd 
Interscience  Conference  on  Antimicrobial  Agents  and  Chemotherapy  (ICAAC), 
New  Orleans,  Louisiana,  1993. 


B.  ABSTRACTS: 

Bharat  J,  Chang  P,  Mayers  D,  Lee  S,  Epstein  JS,  and  Hewlett  IK.  Inhibition  of 
methylation  in  HIV  replication:  potential  use  as  navel  anti  HIV  drugs.  1993  Annual 
Meeting  of  Laboratory  of  Tumor  Cell  Biology,  National  Cancer  Institute, 
Washington,  D.C.,  1993. 

Chiang  PK,  Joshi  B,  Hewlett  IK,  Lane  JR,  Doctor  BP,  Burke  DS,  and  Mayers  DL.  3- 
deaza  adenosine  analogs  as  novel  anti-HIV  drugs.  AS  Pharmacology  and 
Experimental  Therapeutics  93,  San  Francisco,  California,  1993. 


Davis  TA,  Kessler  SW,  Lee  KP.  Amplification  of  human  CD34+  bone  marrow  cells  on 
porcine  endothelial  cells:  Requirement  for  cell-to-cell  interactions  and  colony  stimulating 
factors.  Abstract  to  the  International  Society  of  Experimental  Hematoloffv  fISEH) 
meeting,  August,  1994.  ^  ' 

Davis  TA,  Kidwell  WR,  Lee  KP.  Large-scale  expansion  of  human  CD34+  progenitor 
cells  on  porcine  endothelial  cells  in  an  artificial  capillary  system.  Abstract  and 
presentation,  ISEH,  August,  1994. 

Harrison  SM,  Mayers  DL,  Gardner  U,  Harris  RW,  Pomerantz  R,  Cohn  D,  et  al. 

The  duration  of  clinical  stabilizatbn  with  AZT  therapy.  IXth  International  ‘ 

Conference  on  AIDS,  Berlin,  Germany,  PO-B26-1992, 1993. 

Japour  A,  Fiscus  S,  Mayers  D,  Reichelderfer  P,  Kuritzkes  D,  the  ACTG  MT-2 
Group.  Microtiter  modification  of  the  MT-2  syncytia  assay.  IXth  International 
Conference  on  AIDS,  Berlin,  Germany,  PO-B41-2484, 1993. 
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Kaushal  S,  Gartner  S,  Kessler  S,  LaRussa  V,  Yu  Z,  Ritchey  DW,  Xu  J,  Perera  P, 
Davis  T,  Lee  K,  Carroll  R,  Kim  J,  St.  Louis  DC,  June  C,  Mayers  DL,  Burke  DS  and 
Mosca  JD.  Pluripotent  CD34+  stem  ceUs  are  not  susceptible  to  HIV  infection.  Gene 
Therapy,  Cold  Spring  Harbor,  Sept.  21-25, 1994. 

Kaushal  S,  Kessler  S,  La  Russa  V,  Yu  Z,  Ritchey  DW,  XU  J,  Perer^  P,  Davis  T,  Lee 
K,  Carroll  R,  Kim  J,  St.  Louis  D,  June  C,  Mayers  D,  Burke  D,  Mosca  J.  Pluripotent 
CD34+  stem  cells  are  not  susceptible  to  HIV  infection.  Abstract  to  Gene  Therapy 
Meeting,  Cold  Spring  Harbor,  September,  1994. 

Kim  JH,  Sitz  KV,  Ratto  S,  McLinden  RJ,  Tencer  K,  Mosca  JD,  Birx  DL,  and 
Redfield  RR.  Interleukin  7  gene  therapy  jbr  HIV:  immunological  ^ects  of  antigen- 
specific  induction  of  an  exogenous  IL-7  gene  in  human  T-cells.  ICAAC 1994. 

La  Russa  VF,  Cutting  MA,  Kaushal  S,  Leiby  D,  Toro  L,  Mosca  JD,  Kessler  SW, 
and  Reid  T.  Generation  of  stromal  cell  colonies  from  CD34+  cells.  Annual  Meeting  of 
the  American  Society  of  Hematology,  St.  Louis,  MO,  1993. 

La  Russa  VF,  Mosca  JD,  Kaushal  S,  Cutting  MA,  Kessler  SW,  and  Reid  T.  CD34+ 
stromal  cell  precursors  are  possible  targets  for  HFV.  Annual  Meeting  of  the  American 
Society  of  Hematology,  St.  Louis,  MO,  1993. 

Mayers  DL,  Wagner  KF,  Chung  RCY,  Vahey  MT,  Weislow  OS,  2aiou  S,  Burke  DS, 
RV43  Study  Group.  Virologic  Response  to  ddl  following  prolonged  AZT  Rx.  Xth 
International  Conference  on  AIDS,  Japan,  Abstract  359B,  1994. 

Mayers  D,  Erice  A,  Lane  J,  McCutchan  F,  Jabs  D,  Tudor-Williams  G,  Saimerud  K, 
Weislow  O,  Page  C,  Felder  K,  Balfour  H.  Foscamet  (FOS)  resistant  HIV  isolates 
emerge  during  extended  FOS  therapy  for  CMV  retinitis.  33rd  Intersdence 
Conference  on  Antimicrobial  Agents  and  Chemotherapy  (ICAAC),  New  Orleans, 
Louisiana,  1993. 

Mayers  DL  and  the  RV43  Study  Group.  Clinical  significance  of  in  vitro  zidovudine 
resistance.  Third  Workshop  on  Viral  Resistance,  Gaithersburg,  MD,  1993. 

Mayers  DL,  Wagner  KF,  Chung  RC,  Lane  J,  Gardner  LI,  Burke  DS,  et  al..  CD4  cells 
decline  precedes  in  vitro  AZT  resistance.  IXth  International  Conference  on  .MDS, 
Berlin,  Germany,  PO-A26-0629, 1993. 

Mayers  DL,  Wagner  KF,  Chung  RCY,  Lane  JR,  Vahey  MT,  White  FA,  Ruiz  NM, 
Hicks  CB,  Weislow  OS,  Gardner  LI,  Burke  DS  and  the  RV-43  Study  Group. 
Zidovudine  (AZT)  resistance  is  temporally  associated  with  clinical  failure  in  patients  on 
AZT  therapy.  The  First  National  Conference  on  Human  Retroviruses  and  Related 
Infections,  1993. 
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IMMUNOREGULATION 


USAMRMC  Program  Area  Coordinator:  rgplGO  Program  Managen 

LTC  Deborah  Birx,  MD,  MC,  US  Army  Keith  Johnson 

Program  Area  Summary: 

The  overall  goal  of  the  Immimoregulation  Program  Area  is  the 
development,  evaluation  and  demonstration  of  efficacy  of  HIV  specific  vaccines 
for  both  treatment  and  potential  prevention  of  HIV  infection  and  disease. 
Research  within  this  Program  Area  utilizes  clinical  trials  {in  vivo  models)  and 
laboratory  projects  {in  vitro  models)  in  its  pursuit  of  identification  of  effective 
mV  immunoregulatory  mechanisms. 

Human  Use  Protocols 

Protocol  Number  Title  (Abbreviated)  Principal  Investigator 


RV21A 

Recombinant  gpl60  Phase  I 

Redfield 

RV21B 

Recombinant  gpl60  Phase  n 

Redfield 

RV21C 

Civilian  Sites  gpl60  Phase  n 

Redfield 

RV51 

gpl20/Genentech 

Redfield 

RV57 

gpl60/AZT  (completed) 

Redfield 

Laboratory  Research  Projects 

Titles  (abbreviated) 

Principal  Investigator 

HIV-1  Cellular  RNA  Load  and  Splicing  Patterns  Michael  ai 

Charact.  of  a  Long-term  Survivor  of  HIV-1  Infection  Michael 

Broadness  of  Seroreactivity  to  the  V3  loop  of  HIV-l  Michael 

Naturally  Occurring  Genotypes  of  the  HIV-1  Long  Terminal  Michael 

Negative-Strand  RNA  Transcripts  are  Produced  in  HIV-1  Infected  Cells  Michael 
HIV-1  Proviral  Genotypes  from  the  PBMCs  of  an  Infected  Patient  Michael 
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• 

Correlation  between  Monoclonal  Antibody  Kinetic  Constants 

VanCbtt 

Development  of  a  Serotyping  Assay  to  Differentiate  Individuals  (B  or  E)  Van  Cott 

Dependence  of  gpl20  Conformational  Structure  on  Binding  to 
Epitope-specific  Monoclonal  and  Polyclonal  Antibodies 

Van  Cott 

Comparisons  between  the  Immune  Responses  Elicited  by  Candidate 
HIV-1  gpl20/160 

Van  Cott 

Determine  the  Role  HIV-1  Serum  V3  Antibodies  Play  in  Neutralizing 
Primary  HIV-1  Isolates 

Van  Cott 

Characterization  of  a  Soluble  Secreted  Oligomeric  gpl60  Molecule 

Van  Cott 

Phenotypic  and  Genotypic  Analysis  of  Virus  Isolates  from  HTV-l 
Infected  Children  with  Rapid  vs.  Slow  Progression 

Robb 

Comparative  Susceptibility  to  Serum  Neutralization  of  Viral  Isolates 
Derived  from  LN,  Plasma  and  Peripheral  Blood 

Robb 

Mechanism  and  Therapeutic  Implications  of  Transcriptional 
Competition  between  Isolates 

Kim 

Cytokine  Enhancement  of  Anti-HIV  Immune  Responses 

Kim 

• 

Mapping  the  T-Lymphocyte  Epitopes  in  gpl20 

Sitz/Ratto 

Characterization  of  Phenotype  Changes 

Sitz 

Evaluating  Crossreactive  T-lymphocyte  Epitopes  within  gpl20 

Sitz/Ratto 

In  vivo  T-lymphcKyte  Mapping 

Sitz 

RV  21  Naive  vs.  Memory  Phenotyping 

Sitz 

RV  51  International  Serotyping 

Sitz 

RV2in  b  and  c  Phenotyping 

Sitz 

Establishment  and  Evaluation  of  CD4+  T-Lymphocy te  Lines 

Ratto 

CD4+  Specific  T-Lymphocyte  Lines  Developed  from  2  HIV 

Patients  Recognize  Different  Epitopes  on  the  V3  loop 

Ratto  ^ 

Characterization  of  Recombinant  and  Purified  gpl20  prep. 

Van  Cott 

Mapping  CD4  T-Lymphocyte  Epitopes  in  a  Long  Term  Survivor 

Ratto 

Mucosal  Immunity  to  HIV-1 

Burnett 

• 

Cross-Reactivity  between  Clades  of  Serum  from  HTV  infected 
Individuals  or  Envelope  Immunized  Rabbits 

Loomis 
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Burnett 


Microencapsulation  of  HTV-l  Envelop  Glycoprotein 

Antibody  Purification 

Serology 

PEPSCAN 

Spectrotyping 

SrV  Serology 

Peptide  Mapping  Strategies 


Loontis 

Loomis 

Loomis 

Loomis 

Loomis 

Loomis 
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I.  OVERVIEW 


The  overall  objective  of  the  Immunoregulation  Propam  Area  is  the  identification  of 
effective  HIV  immunoregulatory  mechanisms  in  vitro  in  the  laboratory  and  in  vivo 
through  clinical  research.  The  identification  of  these  immime  rnechanisms  is  critical  for 
successful  HIV  vaccine  development  for  prevention.  Research  in  this  Program  Area  is 
centered  around  the  scientific  investigation  of  human  HIV  immumty  (with  emphasis  on 
cellular  immune  mechanisms)  and  the  mechanics  of  HIV  replication  in  the  human  host. 
The  viral  expression  in  vivo  and  the  characterization  of  the  dynamic  interaction  between 
immune  mechanisms  and  viral  expression  is  shedding  light  on  human  HIV 
immimoregulation. 

The  scientific  strategy  of  this  Program  Area  is  encompassing  yet  highly  focused.  The 
plan  is  one  of  interdependent,  concurrent  and  basic  science  investigations  combined 
with  applied  clmical  evaluations  of  candidate  vaccines  and  ii^une-based  products. 

An  extensive  clirucal  research  component  is  essential  for  the  in  vivo  demonstration  of 
the  in  vitro  findings.  The  ongoing  vaccine  trials  which  comprise  the  clinical  research 
component  have  provided  the  laboratory  research  unit  with  invaluable  samples  of 
serum  and  cells  that  are  essential  for  applied  laboratory  based  research.  The 
Immunoregulation  Program  Area  has  become  increasingly  involved  m  new  product 
development  on  the  preclinical  side  and  is  providing  the  immxmologic  support  for  the 
Preventive  Vaccines  Program  Area  activities. 

During  the  past  12  months,  the  large  DoD  Phase  n  double  blind  placebo 
controlled  trial  entitled  "Active  Immunization  of  Early  Patients  with 
Recombinant  gpl60  HIV  protein:  Phase  H  Study  of  Toxicity,  Immunotherapy, 

In  vivo  Immunoregulation  and  Clinical  Efficacy"  has  undergone  a  transitioii. 
Wyeth-Ayerst,  a  corporate  sponsor  with  MicroGeneSys  for  the  rgpl60  yacdne, 
withdrew  from  the  trial  for  financial  reasons.  This  left  a  substantial  void 
relative  to  the  trial  execution,  including  trial  monitoring,  data  base  platform, 
contractual  relationships  to  the  civilian  sites,  and  senior  medical  monitoring.  In 
response  to  this  transition,  the  Foundation  appointed  a  gpl60  Program 
Executive  Officer  to  provide  programmatic  oversight  and  coordination  of  this 
multi-center  trial  (6  civilian  sites,  7  NIH  sites  and  3  DoD  sites).  A  strategic  plan 
was  rapidly  developed  and  implemented  to  meet  all  the  trial  requirements. 

This  plan  utilized  a  centralized  approach  to  the  monitoring,  provided  for  the 
design  of  a  functional  data  base  and  streamlined  and  identified  critical  needs 
within  the  trial  execution.  A  skilled  monitoring  group  was  trained  and  is 
working  with  the  Foundation  MIS  group  in  the  development  of  the  data  base 
for  the  trial.  Contractual  relationships  have  been  executed  with  the  civilian 
sites.  The  Deputy  MMCARR  Director  was  appointed  senior  medical  monitor 
and  with  the  Chief  of  Infectious  Disease  Services  Dr.  Charles  Oster  provide  the 
medical  oversight  until  trial  completion.  This  integrated  and  independent 
approach  to  DoD  trials  will  provide  the  template  for  all  future  DoD  trials 
within  the  Division  of  Retrovirology. 
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II.  RESEARCH  GOALS  AND  OBJECTIVES 

The  overall  objective  of .  the  Immunoregulation  Program  Area  is  the  ickntification  of 

objectives: 

A.  Develop  and  apply  new  technology  to  measure  and  characterize  HIV 
specific  immune  responses; 

B.  Develop  and  apply  new  technology  to  measure  and  characterize  HIV  load 
and  expression  in  vivo; 

Define  mechanisms  responsible  for  effective  HIV  immunoregulation; 

Develop  the  required  technology  and  scimtific  InfrMtructuie  to  d^  the 
protective  immune  response  and  aid  m  the  successfui  execution  o 
preventive  vaccine  trials. 


C 

D. 

E. 


Assist  in  the  development  and  evaluation  of  candle  I^  vaccmes 
stepwise  fashion  for  efficacy  in  the  prevention  of  HIV  infection. 


ma 
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III.  TECHNICAL  APPROACH 

The  Immunoregulation  Program  Area  achieves  its  objectives  through  the 
conduct  of  laboratory  projects  and  the  execution  of  Phase  I  Phase  n  Vacane 
trials.  These  projects  and  protocols  are  described  below;  significant  results  are 
also  given. 

Clinical  Trials 

RV21A-" Active  Immunization  of  HIV  Infected  Patients  with  Recombinant  ^160 
HIV  Protein:  Phase  I  Study  of  Immtmotherapy/  Immtmogenicity  and  Toxicity 

Protocol  Description: 

The  mitial  protocol  was  designed  to  evaluate  the  feasibility  of  post  HIV 
infection  vaccination  with  HIV  viral  products  utilizing  a  recombinant  rgpl60 
vaccine.  This  Phase  I  safety  and  immimogenicity  trial  began  in  April,  1989,  was 
completed  in  November  1990  and  was  published  in  the  New  England  Journal  of 
Medicine  in  June  1991.  A  continuation  trial  was  designed  to  assess  the  long  term 
immunogenidty  and  safety  of  this  product.  The  continuation  trial  begaii  in 
November  1990,  was  modified  by  addendum  in  May  1992  and  again  m  May  of 
1993. 

Technical  Approach: 

During  the  primary  extended  immunization  series,  original  trial 
responders  were  vaccinated  every  4  months  (160ug)  and  noiuesponders  at  Day  0, 
7, 30, 60, 90,  and  120  (160ug)  and  then  every  4  months  (160ug).  In  March  1992  an 
addendum  was  approved  to  vaccinate  volunteers  every  month  for  12  months 
then  every  2  months  thereafter.  Alteration  in  cellular  and  humoral  immune 
responses  to  HIV  specific  proteins  and  changes  inin  vivo  and  in  vitro  cellular 
immune  function  continue  to  be  assessed. 

Significant  Findings: 

26  volimteers  re-enrolled  in  a  continuation  trial  modifying  the  vaccination 
schedule  to  every  other  month.  Two  patients  died  on  trial  -  one  in  an  automobile 
accident  and  one  of  advanced  HIV  disease  post  discontinuation  on  trial.  Three 
volimteers  were  discontinued.  Four  volunteers  developed  CD4  coimts  less  than 
200.  Eight  volunteers  are  receiving  antiretroviral  therapy  (AZT/DDI).  Long 
term  safety  and  immimogenicity  analysis  is  in  progress.  No  evidence  of  in  vitro 
or  in  vivo  trial  associated  immune  dysfunction  has  been  demonstrated.  No 
evidence  of  increased  in  vivo  HIV  expression  has  been  demonstrated. 

Number  of  Patients  Enrolled:  26 

Site:  Walter  Reed  Army  Medical  Center  (WRAMC),  Washington,  D.C. 
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RV21B-" Active  Immunization  of  Early  Patients  with  Recombinant  gpl60  HIV 
Protein:  Phase  n  Study  of  Toxicity,  Immunogenicity,  in  vivo  Immunoregulation 
and  Clinical  Efficacy"  - 

Protocol  Description: 

This  protocol  is  a  Phase  H,  multi-center,  double  blinded,  placebo 
controlled  trial  designed  to  evaluate  the  cUnical  efficacy  by  surrogate  markers  of 
post  infection  vaccination  with  rgpl60  in  the  treatment  of  HTV  mfection  and  to 
validate  adaptive  anti-HIV  immune  responses  in  terms  of  in  vivo  HIV  expression 
and  clinical  progression.  Enrollment  began  in  11/90  ^d  was  initially  liimted  to 
140  volunteers.  Following  confirmation  of  safety  and  immunogenicity  within  this 
initial  group,  complete  enrollment  (608  volxmteers)  was  approved  spring  1992 
and  enrollment  was  completed  on  schedule  November  1992.  Imtial  efficacy 
analysis  by  surrogate  markers  was  performed  in  December  1993  and  final 
analysis  is  scheduled  for  the  end  of  1995. 

Technical  Approach: 

300  DoD  patients  and  300  civilian  patients  were  equdly  randomized  to 
placebo  or  vaccine.  All  volunteers  received  intramuscular  injections  of  160ug  of 
rgpl60  or  placebo  on  days  0, 7, 30, 60, 120, 180  and  then  at  2  month  intervals 
through  the  completion  of  the  trial.  Changes  in  cellular  and  humoral  immune 
responses,  toxicity  to  rgpl60,  changes  in  CD4  counts,  and  shifts  in  viral  burden 
have  been  studied. 

Significant  Findings: 

Enrollment  was  completed  and  closed  in  November  of  1992.  Seventeen 
study  sites  are  participating  in  this  multi-centered  trial.  A  total  of  608  volunteers 
were  randomized  and  562  remain  on  trial.  8  volunteers  have  died  and  38 
volimteers  have  discontinued  the  trial.  The  protocol  integrity  continues  to  be 
maintained  therefore  minimal  conclusions  can  be  drawn  at  this  time.  The  initial 
efficacy  analysis  was  conducted  in  October  1993  in  a  blinded  fashion  and  the 
Data  Safety  Monitoring  Board  recommended  that  the  trial  continue  as  planned. 
There  have  been  100  missed  visits  out  of  approximately  11,400  total  visi^.  -The 
missed  visit  rate  continues  below  1%;  99%  of  the  visits  are  completed  and  88  ^  of 
the  volunteers  have  never  missed  a  visit. 

Transition  of  Trial  from  Wyeth:  Update 

On  June  16, 1994,  Wyeth-Ayerst  terminated  its  participation  in  the  vaccine 
trial.  Wyeth-Ayerst  monitors  conducted  a  close-out  visit  with  each  of  the  non- 
P)oD  14  sites  participating  in  the  trial  and  the  Foundation  assumed  responsibility 
for  the  trial  as  of  17  June  1994.  The  majority  of  the  protocol  execution  issues 
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remained  unchanged  following  the  transition,  with  the  exceptiori  of  fimding. 
Previously,  Wyeth- Ayerst  was  directly  responsible  for  funding  six  civilian 
clinical  sites.  Contract  support  for  these  sites  will  be  provided  by  the 
Foundation,  subject  to  negotiation  with  the  individual  sites. 

Several  issues  were  identified  during  the  negotiation  process  as  a  result  of 
the  Foundation  assuming  responsibility  for  the  trial  execution.  One  site  did  not 
have  an  Affirmative  Action  Program.  Wyeth- Ayerst  had  assumed  respomibility 
for  indemnification  in  case  of  injury  resulting  from  participation  in  the  trials.  The 
question  was  raised  about  this  responsibiUty  now  resting  with  the  Foundation. 
Two  civilian  sites  refused  to  comply  with  the  patient  registry  requirement 
required  by  DoD  for  research  volunteers.  The  sites  felt  that  it  was  a  breach  o 
confidentiality  for  the  patients.  All  issues  have  been  resolved  except  for  the 
patient  registry  requirement.  This  issue  is  awaiting  resolution  at  USAMRMC. 

Responsibility  for  data  acquisition  for  the  DoD  sites  is  unchanged  and 
remains  with  the  Henry  M.  Jackson  Foundation.  The  Foundation  will  be  adding 
data  acquisition  for  the  civUian  sites.  AU  data  entry  wfil  be  centralized  at  the  13 
Taft  Court  complex.  The  data  analysis  plan  is  the  same,  although  a  third  member 
of  the  data  analysis  team  will  be  provided  by  the  Jackson  Foimdation  instead  of 
Wyeth-Ayerst.  The  other  two  members  are  Dr.  Bnmdage,  Chief,  Preventive 
Medicine,  WRAMC,  and  Dr.  Mitch  Gail,  National  Cancer  Institute. 

Dr.  Charles  Oster,  Chief,  Infectious  Disease  Service,  WRAMC,  will 
continue  to  serve  as  medical  monitor  for  the  military  sites.  Dr.  Neal  Boswell, 
Director,  Laboratory  Sciences,  Division  of  Retrovirology,  WRAIR,  will  serve  as 
the  medical  monitor  for  the  civiUan  sites.  All  clinical  monitoring  responsibilities 
have  been  assumed  by  the  Jackson  Foundation  and  will  be  centrally  managed 
from  the  13  Taft  Court  complex.  An  experienced  Clinical  Research  Monitor  has 
been  hired  to  provide  guidance  to  the  clinical  monitors,  data  ma^gement 
personnel,  and  protocol  coordinators.  In  addition,  this  person  will  provide 
quality  assurance  review  and  ensure  compliance  with  all  FDA  guidelines.  Four 
clinical  monitors  have  been  trained  by  an  outside  firm  and  will  complete  two 
cycles  of  monitoring  visits  by  the  end  of  the  calendar  year.  It  is  anticipated  &at 
the  central  management  of  the  monitoring  team  will  result  in  increased  quality 
and  uniformity  in  data  collection. 

Negotiations  are  currently  underway  for  the  transfer  of  the  Wyet^-Ayerst 
data  base  to  the  Foundation.  It  is  anticipated  that  this  transition  will  be 
accomplished  by  the  end  of  the  calendar  year.  In  addition,  all  administrative 
files  will  be  forwarded  to  the  Jackson  Foundation  from  Wyeth-Ayerst. 

MicroGeneSys  wUl  continue  to  hold  the  IND  and  will  provide  vaccine 
through  trial  completion.  All  reporting  of  adverse  events  to  the  FDA  is  stUl  the 
responsibility  of  MicroGeneSys. 
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Patient  Visits:  11,400 


Site(s): 

Walter  Reed  Army  Medical  Center  (WRAMC),  Washington,  D.C. 
National  Naval  Medical  Center  (NNMC),  Bethesda,  MD 
Wilford  Hall  Medical  Center  (WHMC),  San  Antonio,  TX 

CIVILIAN 

Maryland  Biotechnology  Center,  Baltimore,  MD 
Infectious  Disease  Physicians,  Annandale,  VA 
St.  Joseph’s  Hospital,  Tampa,  FL 
Graduate  Hospital,  Philadelphia,  PA 
Georgetown  University,  Washington,  DC 
St.  Vincent's  Hospital,  New  York,  NY 


NIH  .  _ 

Washington  Regional  AIDS  Program,  Washington,  DC 
Chicago  Community  Program  for  Clinical  Research  on  AIDS,  Chicago,  IL 
Delaware  Community  Program  for  Clinical  Research  on  AIDS, 
Wilmington,DE 

AIDS  Research  Consortium  of  Atlanta,  Atlanta,  GA 
Richmond  AIDS  Consortiiun,  Richmond,  VA 


RV51-"A  Phase  I  Study  of  the  Safety  and  Immunogenicity  of  HIB  rgpl20/HrV 
Vaccine  in  HTV-l  Seropositive  Adult  Volimteers''- _ _ 

Protocol  Description: 

The  iiutial  trial  was  a  Phase  I  open  label  dose  finding  trial  (lOOug,  300ug, 
600ug)  in  19  volunteers  followed  by  a  blinded  randomized  component  (300ug 
versus  placebo)  in  25  volimteers.  The  objective  was  to  assess  the  safety  and 
immunogenicity  of  the  rgpl20  vaccine  in  asymptomatic  HTV-l  infected  ^ 
volunteers  and  compare  the  effectiveness  of  a  3  injection  versus  a  5  injection 
schedule  and  to  compare  the  effect  of  variable  dose  level  of  the  rgpl20  vaccine. 

Technical  Approach: 

Volunteers  were  vaccinated  at  0, 1, 4, 8,  and  16  weeks  with  follow  up 
evaluations  every  2  weeks  through  24  weeks.  This  trial  opened  in  November 
1990  following  confirmation  of  immunogenicity  of  300ug  and  600ug  rgpl20 
dosage  (8/92);  a  subsequently  randomized  arm  enrollment  opened  September 
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1992  and  closed  December  1992.  An  extension  addendum  to  evaluate  variation 
in  boosting  schedule  in  terms  of  immunogenicity  and  safety  began  in  April  1992 
and  was  completed  in  September  1993.  A  protocol  extension  to  administer  600ug 
every  other  month  began  in  November  of  1993. 

Significant  Findings: 

Thirty-six  volimteers  continued  this  year  in  the  extended  immunization 
protocol.  Six  volunteers  discontinued  the  trial  this  year,  3  for  non-compliance 
and  3  who  developed  CD4  counts  less  than  200.  Two  volunteers  are  receiving 
antiretroviral  therapy  (AZT/DDI).  The  trial  is  scheduled  for  completion  in 
November  1994  when  a  final  analysis  will  be  performed.  No  interim  analyses 
were  planned  or  completed  beyond  the  first  safety  analysis  performed  at  the  end 
of  the  original  immunization  series. 


RV  57-" Active  Immunization  of  AZT  Treated  HIV  Infected  Patients  with 
Recombinant  gpl60  HIV  Protein:  Phase  I/H  Study  of  Immunogenicity,  Toxicity, 
and  Effect  on  In  vivo  Immunoregulation"- 

Protocol  Description: 

This  is  a  Phase  I  multi-center,  open  label  feasibility  trial  of  rgpl60  in 
patients  with  HIV  iirfection  (Walter  Reed  Stages  1-5)  and  currently  receiving 
AZT.  Specific  objectives  include: 

a.  Assess  the  immunogenicity  and  safety  of  rgpl60  in  patients  with 
more  advanced  HTV  disease  and  in  patients  with  early  disease 
receiving  AZT;  and 

b.  Determine  parameters  predictive  of  post  infection  immune 

responsiveness.  Patients  were  stratified  by  T  cell  intervals.  Each 
volunteer  received  160ug  of  rgpl60  on  days  0,  and  7  and  at  months 
1, 2, 4, 6, 10.  Trial  duration  was  12  months  (not  inclusive  of 
preevaluation).  ^ 

Technical  Approach: 

Volunteers  initially  were  in  Walter  Reed  Stages  (1-5)  to  participate.  They 
received  AZT  (at  least  500mg/day  for  12  weeks)  stratified  by  baseline  CD4 
counts,  and  then  160ug  intramuscular  injectioris  of  this  vaccine  on  days  0  and  7, 
and  at  months  1, 2, 4, 6,  and  10.  Safety  parameters,  adaptive  anti-HIV  immune 
responses,  and  parameters  of  HIV  in  vivo  regulation  were  monitored. 
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Significant  Findings: 

This  trial  was  completed  in  August,  1994.  Toxicity  was  limited  to  local 
reactions;  adverse  reaction  reports  filed  with  Wyeth-Ayerst  were  all  considered 
not  vaccine  related.  Final  analysis  is  pending. 


Laboratoiy  Projects 
Technical  Approach: 

"HIV-l  Cellular  RNA  Load  and  Splicing  Patterns  Predict  Disease  Progression  in  a 
Longitudinally  Studied  Cohort"- 

Project  Description: 

This  project  was  a  longitudinal  study  of  RNA  splicing  patterns  in  31  early- 
stage  patients  with  an  average  follow-up  time  of  3  years. 

Significant  Findings: 

Eighteen  patients  showed  no  evidence  of  disease  progression  whereas  13 
patients  showed  either  a  ^  50%  reduction  in  baseline  CD4  count  or  developed 

opportunistic  infections.  Levels  of  unspHced,  tat,  rev,  and  nef  mRNAs  in 

peripheral  blood  mononuclear  cells  were  measured  using  a  reverse  transcriptase- 
quantitative,  competitive,  polymerase  chain  reaction  (RT-qcPCR)  assay.  Viral 
RNA  was  detected  in  all  patients  at  all  time  points.  All  13  rapid  progressors  had 
^  1  log  greater  viral  RNA  load  than  the  slow  progressors.  In  addition,  9  of  ttie 
rapid  progressors  showed  a  greater  than  3  fold  reduction  in  th.e  ratio  of  spliced  to 
unspliced  RNA  over  the  3  years  of  follow-up.  Conversely,  2  slow  progressors 
with  intermediate  levels  of  viral  RNA  showed  no  splicing  shift.  These  results 
confirmed  earlier  observations  that  viral  RNA  is  uniformly  expressed  iri  early- 
stage  patients.  The  results  further  showed  that  cellular  RNA  viral  load  is 
predictive  of  disease  progression.  Importantly,  the  shift  from  a  predominately 
spliced  or  regulatory  viral  mRNA  pattern  to  a  predominately  unspHced  pattern 
was  both  associated  with  disease  progression  and  added  precHctive  utili|y  to 
measurement  of  either  RNA  class  alone. 
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"Characterization  of  a  Long-Term  Survivor  of  HIV-1  Infection  Lacking 
Cultivatable  Virus:  Evidence  for  Defective  Accessory  Genes"- _ 

Project  Description: 

This  project  focused  on  a  patient  who  acquired  HIV  infection  via 
transfusion  13  years  ago  and  who  has  remained  asymptomatic  since  that  time. 
The  blood  donor  and  2  other  recipients  of  blood  from  the  donor  all  developed 
AIDS.  Despite  a  persistently  positive  Western  blotting  profile,  the  patient  has 
been  repeatedly  culture  negative  with  a  very  low  viral  burden.  The  patient  s 
CD4  count  has  ranged  between  385  and  600/pl  with  UtUe  change  in  lymphocyte 
subset  percentages  over  the  last  four  years.  The  researchers  previously  reported 
the  lack  of  cultivatable  virus  from  this  patient  and  the  presence  of  unique  ceUular 
immxme  responses  to  HIV-1  envelope  glycoproteins. 

Significant  Findings: 

The  researchers  now  report  the  results  of  an  intensive  molecular  genetic 
analysis  of  this  patient  over  6  years.  Env  gene  sequences  reveal  an  imusual 
Glade  B  quasispecies.  The  LTR/gflg  leader  region  sequences  are  wild-type  and 
show  normal  basal  and  Tat-mediated  transcriptional  activities.  Nef  sequences 
from  1993  revealed  14  clones  with  open  reading  frames  and  1  done  with  an 
inactivating  frameshift.  The  14  open  nef  genes  from  1993  were  wild-type  in  both 
a  cell  surface  CD4  downregulation  and  a  viral  infectivity  complementation  assay. 
Sequencing  and  functional  analyses  of  the  nef  gene  from  1988  are  in  progress. 
Analysis  of  the  accessory  gene  region  revealed  the  presence  of  inactivating 
mutations  in  two-thirds  of  dones  recovered  from  1988  and  1993.  These  data 
suggest  that  this  patient,  initially  mfected  with  a  vintient  swarm  of  HTV-l,  is 
presently  infected  with  a  more  attenuated  viral  quasispedes  as  a  consequence  of 
effective  host  immimoregulation.  The  researchers  feel  that  an  intense 
immunologic  and  virologic  study  of  long-term  survivors  of  HIV  infection  will 
provide  a  blueprint  for  understanding  host  immunoregulation  and  for  dissecting 
out  the  range  of  HTV  genotypes  associated  with  an  attenuated  clinical  course. 

The  latter  studies  have  direct  relevance  to  live  attenuated  vaccine  development. 
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"Broadness  of  Seroreactivity  to  the  V3  loop  of  HIV-1  Correlates  with  the 
Emergence  of  V3  Genotypic  Variation  in  Infected  Patients"- _ _ 


Project  Description: 

Recent  data  has  suggested  that  the  degree  of  viral  quasi  species  diversity 
reflects  the  intactness  of  the  host  immune  response.  The  researches  investigated 
the  relationship  between  epitope-specific  immune  responses  and  viral 
quasispecies  evolution  in  ten  patients  enrolled  in  a  Phase  I  safety  trial  of  gpl60. 
Humoral  responses  to  the  HIVlai  V3  loop  were  sequentially  determined  over  a  3 
to  4  year  interval.  DNA  sequences  corresponding  to  the  V3  loop  were  also 
determined. 

Significant  Findings: 

Six  patients  showed  either  a  seroconversion  or  a  boost  in  titer  to  the  V3 
reagent  and  a  concurrent  average  of  3.3  amino  add  changes  in  their  autologous 
V3  loops.  Li  contrast,  4  patients  with  little  or  no  change  in  titer  to  the  V3  loop 
showed  an  average  of  only  0.75  amino  acid  changes.  Therefore,  these  data 
suggest  that  the  broadness  of  host  immune  responses  to  viral  epitopes  are 
reflected  in  the  rate  of  evolution  of  their  cognate  coding  sequences.  These  data 
support  the  view  that  the  host  immune  response  to  HIV-1  results  in  the 
continuous  selection  of  new  viral  variants  during  the  course  of  disease. 


"Naturally  Occurring  Genotypes  of  the  HIV-1  Long  Termiiwl  Repeat  Display  a 
Wide  Range  of  Basal  and  tat-Induced  Transcriptional  Activities"- _ _ 

Project  Description: 

The  primary  body  of  information  on  the  structure  of  HIV-1  LTR/ gag 
leader  genotypes  has  been  determined  from  the  analysis  of  co-cultivated  isolates. 
Functional  studies  of  this  regulatory  portion  of  the  provirus  have  been  derived 
from  the  study  of  in  vitro  generated  mutations  of  laboratory-adapted  molecular 
dones  of  HTV-l.  The  researchers  performed  a  longitudinal  analysis  of  molecular 
clones  from  the  LTR/ gag  leader  region  amplified  directly  from  the  j^ripheral 
blood  of  4  patients  over  3  years. 

Significant  Findings: 

A  remarkable  niunber  of  point  mutations  and  length  polymorphisms  in 
cis-  and  trans-acting  regulatory  elements  were  found  within  this  cohort.  Most  of 
the  length  polymorphisms  were  associated  with  duplications  of  Spl  arid  TCF-la 
sequences.  These  mutations  were  associated  with  a  wide  range  of  transcriptional 
activities  for  these  genotypes  in  a  reporter  gene  assay.  Mutations  in  conserved 
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Sol  seauences  correlated  with  a  diminished  capacity  of  such  genotypes  ^  bmd 

Although  no  generalized  in  ^phonal  « 

demenL  iwr  tWs  pTriod.  The  analysis  of  naturally  occurnng  mutations  crf  LTR 
glnotypes  provides  a  means  to  study  the  molecular 

drus-hrat  interactions  and  to  assess  the  funcdonal  impact  of  HIV  therapeuhcs. 


"IMevative-strand  RNA  transcripts  are  Produced  in  Human  Immunodefiden^ 
1  Infected  Cells  and  Patients  by  a  Novel  Promoter  Downregulated  by 


Project  Description; 

Current  understanding  of  human  immunodeficiency  virus  type-1  (HIV-1) 

transcription  is  based  on  unidirecttonal  em'mw 

.Strand  Dolaritv  from  the  5'  long  terminal  repeat  (LTR).  The  researmers  now 
rpnort  fflV-1  transcripts  of  negative  strand  polarity  from  acutely  and  chronically 
Xt^U  S7-e  of  a  template  orieLdon  specific  reverse  transcription- 

polymerase  chain  reaction  assay. 


Significant  Findings: 

These  observations  were  confirmed  in  natural  infection  by  ar^y^of 
RNA  derived  from  peripheral  blood  mononudear  /amplK  f^  15^  1 
Xted  patients.  A  cDNA  derived  from  a  Polyatoylat^  FWd  RNA  d 
negative  Strand  polarity  was  isolated  from  acutely  ir^ected  A3.01  c^ls  w^c 
encodes  a  highly  conserved  189  amino  add  open  reading  frame 
Ae  envelopelene.  Through  the  use  of  reporter  gene  construction,  it  was  shown 
SlatTno^Tl  negative  strand  promoter  (NSP)  functions  withm  the  negahve 
response  elemen?  of  the  3’  LTR  which 

Sit^directed  mutagenesis  experiments  demonstrated  t^t  NF-kB  I  s«es 

are  crudal  for  NSP^ activity.  These  data  extend  the  coding  capaaty  of  HIV  1  a 
suggest  a  role  for  antisense  regulation  of  the  viral  life  cyde. 


••fflV-l  Proviral  Genotypes  from  the  Peripheral  Blood  Mononudear  dells  of  an 
Infected  Patient  are  Differentially  Represented  in  Expressed  Sequences^; - 

Project  Description: 

The  RNA  genome  of  the  human  immunodeficiency  virus  type  1  (1^-1)  is 
established  as  pfoviral  DNA  in  infected  cells.  Only  some  of  these  cells  may 
Tct^^X  produce  the  array  of  viral  RNAs  which  support  P^^ogeny  vmon 
producLn.  In  vivo  expression  of  a  subset  of  proviral  genotypes  could  influence 
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the  experimental  characterization  of  the  viral  quasispecies.  The  researchers 
explored  the  relationship  between  DNA  and  cDNA  genotypes  of  the  enve  ope 
geL  by  the  molecular  clmiing  and  nucleotide  sequencing  of  these  templates  from 
Sn-cultivated  peripheral  blood  mononuclear  cells  from  an  HIV-1  infected 

patient 

Significant  Findings; 

Eleven  proviral  DNA  and  nine  cDNA  clones  representing  ^e  VI  through 
V3  region  of  gpl20  were  recovered  and  sequenced.  The  proviral  g?:oup  was 
more  Lterogeneous  than  the  cDNA  group  by  nucleotide  sequence  conges  and 
VI  length  polymorphisms.  Deduced  amino  acid  sequences  from  this  data  set 
revealed  that  the  two  groups  were  distinct  by  primary  stmctoe,  by  tl^pc^ition 
of  N-linked  glycosylation  sites,  and  by  the  net  charge  of  the  V3  loop,  V1^2 
region  discriminated  between  the  groups  more  strongly  than  the  V3  region.  The 
differential  representation  of  HIV-l  envelope  geriotypes  m  the  cDNA  versus  the 
proviral  compartment  may  have  important  implications  for  the  pathogenesis  of 
disease  and  for  the  design  of  antiviral  therapeutics. 


"Correlation  between  Monoclonal  Antibody  Binding  Kinetic  Constants  and 
Neutralization  of  HIV-1.  '*-  — 


Project  Description: 

This  project  measured  both  association  and  dissociation  rate  constants 
between  human  mAbs  specific  for  the  third  hypervariable  (V3)  regioii  and 
recombinant  gpl20.  These  data  were  then  compared  to  the  abihty  of  these  mAbs 
to  neutralize  homologous  HIV-1. 


Significant  Findings: 

Monoclonal  antibodies  specific  for  the  V3  loop  of  HIV-1  were  capaWe  of 
neutralizing  laboratory  strains  of  HIV-1  in  vitro.  In  this  project  the  researchers 
demonstrated,  using  surface  plasmon  resonance  and  biosensor  te^ology,  that 
the  ability  of  V3  specific  mAbs  to  neutralize  HIV-l(MN)  correlated  with^e 
dissociation  rate  constant  of  the  homologous  mAb-^120  binding  interaction 
MAbs  capable  of  binding  diverse  strains  of  gpl20  with  similar  associahon  rate 
constants  exhibited  marked  differences  in  the  dissociation  rate.  The  dissoaation 
rate,  and  not  the  association  rate,  was  found  to  be  predictive  of  the  neutralization 
capacity  of  the  mAb.  Furthermore,  synthetic  peptides  corresponding  to  the  V3 
loop  of  HIV-l(inB,  MN)  yielded  quantitatively  similar  binding  kinetic  profiles 
abrogating  the  need  for  purified  recombinant  gpl20  protein  and  potentially 
facilitating  the  screening  of  more  diverse  isolates.  Biosensor  immobilized  ^ 
peptides  were  found  to  mimic  their  conformational  structure  in  solution.  This 
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offers  advantages  to  peptides  studied  by  ELISA  where  some  degree  of 
denaturaUon  and  masking  of  epitopes  can  occur  upon  adsorption  of  peptides  to 
plastic  surfaces.  The  impact  of  amino  acid  substitutions  withm  eptopes  on 
Lbsequent  mAb  binding  was  dissected  by  observing  alteraho^  in  dissociation 
rates  The  technique  provides  rapid  kinetic  analyses  of  V3  antibody  bmding 
interactions  with  diverse  V3  sequences  faciUtating  the  effiaent  scree^  and 
selection  of  those  most  Ukely  to  possess  the  broadest  and  most  potent  mv-l 
neutralizing  potentials. 


"Development  of  a  Serotyping  Assay  to  Differentiate  IndMduais  from  T^Uand 
Infected  with  either  an  HIV-1  Isolate  Belonging  to  either  Genotype  B  or  E  - - 

Project  Description: 

There  are  at  present  at  least  seven  distinct  genotypes  of  HIV-1  worldwide 
with  as  much  as  30%  variation  in  DNA  sequence  between  pnotj^s.  Witinn 
each  genotype  (clade)  family  there  is  15-20%  diversity  while  within  a  smgle  HIV- 
1  infected  individual  there  is  intrapatient  diversity  as  great  as  5-10  /o.  These  quasi 
species  mutate  over  time  within  a  given  individual  potentially  aUowing  for 
variants  capable  of  evading  immune  surveillance.  Serologic  assays  capable  of 
identifying  predominate  genotypes  within  particular  geograpluc  region  or 
infecting  a  particular  individual  may  be  relevaiit  for  the  selection  of  optimal 
prophylactic  or  therapeutic  HIV-1  vaccine  candidates. 

Significant  Results: 

The  research  demonstrated  that  BIAcore™  measurements  of  ^ 

binding  reactivity  to  peptides  corresponding  to  the  third  hypervariable  (V3) 
region  of  gpl20  serologically  distinguish  the  two  predominate  ^-1  genoi^es 
in  Hiailand.  V3  sequences  were  determined  through  PCR 
DNA  sequencing  of  HIV-1  isolates  from  individuals  infected  with  both  ^-1 
genotypes.  Multiple  V3  peptides  were  synthesized  and  rapidly  screwed  to  select 
optimal  peptides  for  use  in  BIAcore  serology.  Serotypes  were  also  distmgmshed 
based  upon  BIAcore  reactivity  to  whole  recombinant  HIV-1  envelope 
glycoprotein  (gpl60)  corresponding  to  prototype  genotjye  B  and  E  vur^^es.  m 
addition,  preferential  serum  reactivity  to  genotype  B  or  E  gpl60  correlated  with 
the  ability  of  these  sera  to  neutralize  HIV-1  primary  isolates  of  the  homologous 
genotype  indicating  that  the  serotype  might  also  be  predictive  of  immunotype. 
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"Dependence  of  gpl20  Conformational  Structure  on  Binding  to  Epitope-Specific 
Monoclonal  and  Polyclonal  Antibodies.  — 


Project  Description: 

This  project’s  purpose  was  to  identify  the  presence  of  CD4-binding 
incompetent  gpl20  molecules  within  preparations  of  recombinant  'native' 
gpl20.  The  researchers  developed  an  assay,  using  a  biosensor  matrix  and 
surface  plasmon  resonance,  which  rapidly  and  reproducibly  measiues 
antibody  reactivity  to  HIV-1  gpl20  in  various  structmal  conformations.  In 
particular,  antibodies  displaying  preferential  reactivity  to  a  CD4-binding 
competent  ('native',  rgpl20)  or  CD4-binding  incompetent  ( reduced , 
rcmgpl20)  monomeric  gpl20  molecule  were  distinguished.  Hus  technique 
has  advantages  over  conventional  ELISA  methodology  where  it  is  both 
difficult  to  control  the  concentration  of  protein  adsorbed  to  the  ELISA  wells 
and  a  significant  disruption  of  protein  structure  occurs  upon  adsorption. 

Significant  Findings: 

A  population  of  gpl20  molecules  which  lacked  CD4  receptor  binding 
capacity  and  bound  antibodies  specific  for  'reduced'  gpl20  was  found  wit^ 
several  'native'  gpl20  preparations.  The  relative  amount  of  this  CD4-binding 
incompetent  population  varied  among  the  various  preparations  studied.  This 
presence  of  CD4-binding  incompetent  molecules  within  various  'native' 
recombinant  gpl20  preparations  might  have  implications  for  HTV-l  envelope 
vaccine  development.  By  measuring  antibody  binding  ratios,  several  n^bs  ^ 
were  identified  which  although  elicited  by  immunization  with  various  'native 
gpl20  preparations,  botmd  specifically  to  'reduced'  gpl20.  The  ability  to 
screen  antibody  specificity  against  HIV-1  envelof^  proteii^  with  differerrt 
conformations  will  assist  in  determining  the  quality  of  antibodies  induced  by 
various  HTV-l  envelope  vaccine  candidates. 


"Comparisons  Between  the  Immime  Responses  Elicited  by  Candidate  HTV-l 
gpl20/160  subunit  Vaccines  and  Natural  Infection"-  _ 

Project  Description: 

This  project  studied  the  comparisons  between  the  immune 
responses  elicited  by  candidate  HTV-l  gpl20/160  subunit  vaccme 
and  natural  infection  and  then  correlated  these  observations  with 
the  ability  of  vaccinee  sera  to  neutralize  divergent  laboratory- 
adapted  HIV-1  and  primary  HIV-1  isolates. 
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Significant  Findings: 

Vaccination  with  some  preparations  of  both  gpl20  and  gpl60  elicited 
antibodies  that  were  qualitatively  similar  in  their  preferential  reactivity  to  a 
reduced,  denatured  gpl20  protein.  Only  a  fraction  of  these  antibodies  were 
capable  of  cross  reactivity  with  the  oligomeric  gpl20/ gp41  complex  expressed 
on  the  surfaced  HTV-l  acutely  iitiected  cells.  This  contrasted  with  the  antibody 
profile  induced  during  natural  infection  where  preferential  binding  to  native 
monomeric  gpl20  protein  and  strong  cross  reactivity  with  the  oligomeric 
gpl20/gp41  complex  is  observed.  This  qualitative  difference  in  antibody 
profiles  induced  during  gpl20/gpl60  vaccination  and  natural  infection  might 
explain  the  ability  of  HIV-1  sera,  but  not  these  vaccinee  sera,  to  neutralize 
primary  HIV-1  isolates  in  a  PBMC  based  assay.  The  presence  of  these  vacdne- 
induced,  denatured  specific  antibodies  might  be  attributable  to  several  factors 
including  the  presence  of  denatured  antigen  within  tiie  preparation, 
denaturation  of  the  antigen  upon  formulation  with  adjuvant  or  the  processing 
of  antigen  in  vivo.  The  researchers  extended  these  studies  to  examine  the 
impact  product  variables  such  as  strain,  adjuvant  formulation  and  dose 
schedule  have  on  the  induction  of  native  specific  antibodies. 

"Determine  the  Role  HIV-1  Serum  V3  Antibodies  Play  in  Neutralizing  Primary 
mV-l  Isolates"- _ _ _ 

Project  Description: 

It  was  recently  observed  that  immime  sera  generated  by  many  candidate 
subunit  mV-l  vaccines  were  not  capable  of  neutralizing  primary  isolates  of  HIV- 
1.  These  observations  enhanced  research  efforts  to  assess  which  antibody 
populations  may  be  lacking  in  these  immune  sera  as  well  as  determining  which 
are  critical  in  mediating  primary  HIV-1  neutralization  in  order  to  more 
effectively  evaluate  candidate  HIV-1  vaccines. 

The  objective  of  this  project  was  to  compare  the  role  of  HTV-l  serum  V3 
antibodies  in  neutralizing  primary  HIV-1  isolates  to  V3-mediated  neutralization 
of  laboratory-adapted  strains  of  HTV-l. 

Significant  Findings: 

To  identify  epitopes  important  in  neutralizing  primary  HIV-1  isolates,  the 
researchers  selectively  depleted  sera  of  antibodies  specific  for  various  epitopes 
within  gpl60  and  assessed  their  functional  consequences.  Simultaneously,  the 
researchers  sought  to  gain  insight  into  the  differential  mechanisms  of 
neutralization  involved  in  primary  versus  lab-adapted  viral  isolates.  Amino  acid 
sequencing  of  the  V3  loop  region  from  PBMC  along  with  contemporaneous  viral 
stocks  were  determined  for  3  HIV-1  infected  patients,  the  peptides  synthesized 
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and  then  used  for  serum  V3  depletion.  Depletion  of  HIV-1  sera  with  a  V3  peptide 
(clade  B)  depleted  V3  antibodies  (>95%)  binding  to  multiple  clade  B  peptides  to 
include  those  with  changes  within  the  GPGX  tip  of  the  loop.  Depleted  and 
undepleted  sera  were  studied  for  their  ability  to  neutralize  HTV-lMN  and  ^o 
primary  HTV-l  isolates  in  a  viral  infectivity  reduction  assay.  While  the  majority  of 
HIV-1  MN  neutralization  was  lost  upon  V3  depletion,  minimal  impact  on  the 
neutralization  of  primary  isolates  was  observed.  This  suggested  a  fundamentally 
different  role  for  V3  antibodies  in  mediating  neutralization  in  these  two  assays 
and  more  importantly  implicated  antibodies  with  epitope  specificity  outside  of  V3 
as  being  major  determinants  in  the  neutralization  of  primary  isolates.  The 
researchers  extended  these  studies  by  depleting  HIV-1  sera  of  antibodies  to  other 
linear  regions  of  gpl60  as  well  as  to  monomeric  and  oligomeric  gpl20/gpl6 
complexes  to  determine  the  relative  role  of  oligomeric  or  conformational-spednc 
antibodies  in  the  neutralization  of  primary  isolates. 


"Characterization  of  a  S^t^e  Secreted  Oligomeric  gpj^  Molecule  - 
Project  Description: 

Current  monomeric  HIV-1  gpl20/gpl60  subunit  vaccines  were  unable  to 
elicit  in  seronegative  human  volunteers  an  immune  response  capable  of 
neutralizing  primary  HIV-1  isolates.  This  project  sought  to  chwacterize  protein 
complexes  which  were  reactive  with  sera  from  HIV-1  infected  individuals. 

Significant  Findings: 

Using  BIAcore™,  the  researchers  characterized  a  novel,  oligomeric 
gpl20 /gp41  protein  complex,  produced  in  milligram  quantities  from  c^onically 
infected  cells,  that  was  highly  reactive  both  with  sera  from  HIV-1  individuals  and 
oligomeric-specific  antibodies. 
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"Phenotypic  and  Genotypic  Analysis  of  Virus  Isolates  from  HIV-infected 
Children  with  Rapid  versus  Slow  Disease  Progression"  - _ _ _ 


Project  Description: 

This  project  represented  a  collaborative  effort  between  the  Pediatric 
Branch  of  the  National  Cancer  Institute  and  the  hnmunoregulation  Program 
Area  which  was  established  to  seek  correlates  of  disease  progression  wWch 
might  be  applicable  to  vaccine  therapeutic  trials.  In  this  study,  pmrs  of  isolates 
from  infancy  and  after  two  years  of  age  were  compared  in  8  HIV  iitfected 
children. 

Significant  Findings: 

Half  of  the  patients  demonstrated  rapid  progression  to  clinical 
immunodeficiency  and  3  of  the  4  have  expired.  The  remaining  four  patients 
have  been  clinically  stable  over  a  similar  interval  of  evaluation.  Viral  isolates 
were  obtained  through  peripheral  blood  derived  PHA  lymphoblast  co-  ^ 
cultivation  (PBMC),  titered  on  PBMC  and  compared  at  equivalent  MOI  in 
syncytia  induction  in  MT-2  culture  and  abUity  to  infect  monocyte  monolayers. 

In  addition,  the  isolates  were  sequenced  in  envelope  regions  putatively  required 
to  confer  syncytia  induction  and  monocyte  tropism.  All  infant  isolates  ^ew 
well  but  the  later  isolates  exhibited  wide  variation  in  growth  kinetics  with  slow 
growing  isolates  foimd  in  children  with  stable  CD4  numbers.  All  four  slow 
progressors  had  non-syncytia  inducing  isolates  at  follow-up  even  though  two 
had  intermediate  strains  in  infancy.  Three  of  four  rapid  progressors  had  SI 
isolates.  Monocytotropic  viruses  were  present  in  7/8  patients  (the  exception 
was  a  rapid  progressor)  in  infancy  but  disappeared  in  two  of  the  remaining 
three  rapid  progressors  but  was  retained  by  all  slow  progressors.  The 
genotypes  of  the  isolates  from  each  patient  were  distinct  by  phylogenetic 
analysis  (that  is  they  resided  in  separate  branches  of  the  phylogenetic  tree). 
However,  comparison  of  early  and  late  isolates  from  the  same  patient  failed  to 
disclose  significant  changes  in  any  parameter  of  V2  or  VS  (i.e.  charge,  length, 
etc.)  even  if  the  phenotype  changed.  Genotypic  evaluation  of  the  patients 
confirmed  the  presence  of  positively  charged  amino  acids  in  the  V3  loop 
conferring  SI  phenotype  when  the  entire  pool  of  isolates  sequenced  are  ^ 
compared.  However,  no  evidence  was  found  to  support  the  contribution  of  the 
V3  loop  to  SI  phenotype. 
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"Comparative  Susceptibility  to  Serum  Neutralization  of  Viral  Isolates  Derived 
from  Lymph  Node,  Plasma  and  Peripheral  Blood"  -  _ _ _ 

Project  Description: 


Genotypic  and  phenotypic  characterization  of  HIV-1  from  different  tissues 
revealed  evidence  of  compartmentalization  of  viral  quasispecies  potentially 
reflecting  the  effect  of  immune  selection  and/ or  host  cell  tropism.  In  particular 
the  advent  of  drug  resistance  in  virus  derived  from  plasma  prior  to  its 
appearance  in  peripheral  blood  suggested  that  plasma  quasispecies  represent  the 
pool  of  selective  pressures.  The  relationship  of  plasma  quasispecies  to  tissue 
proviral  populations  and  humoral  immime  responses  was  not  well  defined.  The 
researchers  sought  to  characterize  the  genotype  and  phenotype  of  env  in  plasma, 
peripheral  blood  (PB)  and  lymph  node  (LN)  from  a  pediatric  patient  on  AZT.  A 
context  for  the  comparison  was  provided  by  analysis  of  5  additional  time  p>oints, 
three  of  which  included  plasma  and  viral  stocks  as  well  as  provirus. 

Significant  Findings: 

Virtually  no  difference  in  env  sequence  (V1-V3)  diversity  was  observed 
between  LN  and  contemporaneous  peripheral  blood  provirus  and  the  three 
compartments  (PBMC,  LN  and  plasma)  were  more  similar  to  each  other  than  to 
other  time  points.  LN  stocks  were  very  similar  to  contemporaneous  proviral  and 
plasma  populations  but  stocks  derived  from  peripheral  blood  were  as  different 
from  these  species  as  clones  from  a  subsequent  time  point.  The  isolates  from 
plasma  and  PBMC  were  evaluated  in  an  infectivity  reduction  assay  to  determine 
their  susceptibility  to  serum  neutralization.  The  plasma  isolate,  and  to  a  lesser 
extent,  the  LN  isolate,  were  more  susceptible  to  neutralization  that  the 
contemporaneous  PBL  isolate  (13.7  vs  6.7  vs  1.9  fold  reductions  respectively). 
Additional  LN/plasma/PBL  samples  are  imder  evaluation  to  determine  the 
generality  of  this  observation. 


"Mechanism  and  Therapeutic  Implications  of  Transcriptional  Competition 
Between  HIV  Isolates"- 

Project  Description:  « 

Using  the  polymerase  chain  reaction  to  discriminate  between  HIVlAI  and 
HIVrf,  the  researchers  had  shown  previously  that  chronically-infected  ACH2 
and  H9 /filB  cells  (HTVlai)  could  be  superinfected  with  HIVrf  and  that  the 
frequency  of  superinfection  increased  with  time.  Transcription  of  the 
superinfecting  HIVrf  exceeded  that  of  the  host  HIVlai,  a  phenomenon  we  have 
labeled  transcriptional  dominance.  The  mechanism  of  HTVrf  transcriptional 
dominance,  however,  was  not  apparent.  In  contrast,  superinfection  of  ACH2 
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with  a  hybrid  HXB2-neoR  provirus  was  not  detectable  by  DNA  PCR  until  G418 
was  added  to  enrich  for  cells  containing  the  neo^  gene,  *at  ^e  ab  i  y 

to  propagate  progressively  in  culture  may  be  HlV-strain  specific.  Souten  blot 
analyst  suggLted  that  both  the  host  and  superinfecting  viruses  were  integrated 

and  grossly  intact. 

Significant  Findings: 

Clones  of  ACH2  superinfected  with  HIVrf  (ACH2/RF)  were  obtained 

through  limiting  dUution.  Clonal  ACH2/RF  cells  showed  a  predon^ance  of 

mV^  transcription  similar  to  that  seen  in  bulk  populations;  mduction  of 

the  superinfecting  virus  (HIVrf)  occurred  more  rapidly  than  the  host  provirus. 
Similarly,  after  PMA  stimulation  of  ACH2/HXB2-neoR  clones,  transmption 
from  the  superinfecting  strain  (HXB2-neoR)  was  more 

azacvtidine  had  tittle  effect  on  the  transcriptional  relationship  be^een  HWlai 
and  HIVrf;  increases  in  transcription  were  seen  in  both  viruses,  ^^ncmg  of 
PCR-der^d  LTR  fragments  from  A3.01  cells  acutely  infected  with  HIVrf  or 
from  ACH2  cells  showed  differences  in  the  U3-R  region.  The  fra^ents  were 
inserted  upstream  of  the  CAT  gene.  There  was,  however,  tit^difference  m 
transactivation  potential  between  HIVrf  and  HTVlai  LTRs.  ^erefore,  full- 
length  Tat  cDNAs  from  ACH2  and  an  acute  A3.01/HIVrf  infection  were 
obtained  by  RT-PCR,  sequenced,  and  cloned  into  expression  vectors. 

Prototypical  Tat  proteins  were  then  tested  against  the  LTR  fragments  from 
HTVlai  and  HIVrf.  Tat  from  HTVrf  was  consistently  more  transcriptionally 

active  than  TatLAI-  Interestingly,  TATrf  is  17  aa  longer  Aan 
closely  resembles  "wild-type"  Tat.  The  increased  tramcnption  of  IWrf  and,  by 
extension,  the  temporal  increase  in  the  prevalence  of  dually-mfected  cells  m 
culture  might  be  related  to  the  greater  activity  of  TatRF-  These  data  have 
implications  for  the  modification  of  host  provirus  gene  expression  by  replication- 
competent  or  -defective  HIV-based  vectors. 


"Cytokine  Enhancement  of  anti-HTV  Immime  Responses  - 

•  ^ 

A.  IL-7  and  IL-12  Augmentation  of  Cellular  Immunity 
Project  Description: 

The  cellular  immune  response  to  HTV  plays  a  critical  role  in  the  control  of 
HIV-1  infection.  IL-7  and  IL-12  have  previously  been  shown  to  have  potent 
effects  on  the  generation  of  proliferative  T-cell  responses  to  antigen.  To  dissect 
the  relationship  between  the  anti-HIV  cellular  immune  response,  IL-7  and  IL-  , 
the  researchers  concurrently  examined  the  effect  of  HIV  gpl60  vaccination ,  I 
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and  IL-12  on  the  anti-gpl60  cellular  immune  response  in  HIV-infected  patients. 

Peripheral  blood  mononuclear  cells  from  20  HIV-infected 

with  gpl60  and  20  patients  receiving  a  placebo  were  cultured  with  IL-7  or  iL  i 

and  either  tetanus  toxoid  (TT)  or  gpl60. 

Significant  Findings: 

HIV  infection  was  associated  with  a  restriction  of  the  cellvilar  immune 
response  to  envelope;  a  minority  of  HIV-infected  patients  had  cellular 
proliferative  responses  to  gpl60.  Vaccination  with  gpl60  increased  the  n^ber 
of  patients  whoLd  proliferative  responses  to  gpl60, 

ceUular  immune  responses  imposed  by  HIV  infection  (Figure  1).  ^^h  jtol^es 
augmented  proUferative  responses  to  gpl60  (See  Figure  2).  FL-?,  but  not  ^  ' 

induced  new  antigen-specific  proliferation  from  placebo  reapiente.  IL- 

6  IFNk  and  TNFa  levels  in  supernatants  of  stimulated  cultures  showed  no 
correlation  with  proUferation.  HIV  p24  production  in  ^Iture  was 
and  there  was  no  consistent  effect  of  IL-7  or  IL-12  production.  These  data 

demonstrated  that  the  ceUular  immune  response  against  HIV  can  1^  1 2 

affected  by  IL-7  and  IL-12.  Vaccination  strategies  that  mcorporate  ^-7  or  Ih-12 
as  adjuvants,  supplied  exogenously  or  produced  endogenously,  might  selectively 
boost  cellular  reactivity  to  HIV. 

B.  Cytokine  Gene  Transfer  into  HIV-Specific  T-cells 
Project  Description: 

Cytokines  participate  in  a  complex,  reciprocal  interaction  be^een  *e 
immune  system  and  HIV.  The  researchers  previously  demomtiated  that  IL-7 
augments  HTV-specific  immime  responses.  A  murme  retroviral  vector 
expressing  both  the  IL-7  gene  (in  the  sense  or  antisense  onentation)  and  the  gene 
for  neomycin  resistance  (neo^)  was  created  and  transfected  into  a  murme 
packaging  cell  Une.  Retroviral  supernatants  from  packaging  cell  toes  containmg 
seT\se  or  antisense  IL-7  genes  were  used  to  infect  and  transduce  the  IL-7  gene  into 
tetanus  toxoid-  (TT)  and  HIV  gpl20(MN)-specific  T-ceU  toes. 

Significant  Findings: 

Quantitative  PCR  showed  that  the  number  of  cells  containing  the  neo^ 
gene  increased  to  nearly  100%  with  serial  passage  in  geneticin.  Ib-7-specific 
rciKNA  was  detected  only  in  T-cells  receiving  the  sense  IL-7  gene  and  increased 
with  passage  in  geneticin.  Following  stimulation  with  anti^n-pulsed, 
irradiated,  autologous  PBMC,  TT-  and  gpl20-specific  toes  transduced  with  the 
sense  IL-7  gene  produced  up  to  898.4  pg/ml  of  IL-7;  mcKk-infected  and  anteer^e 
IL-7  transduced  cells  made  no  IL-7.  Independent  of  IL-7  production,  all  antigen- 
specific  cell  lines  made  IL-4,  IL-6,  and  gIFN,  peaking  2-5  days  poststimulation; 
there  were  no  significant  differences  in  cytokine  profiles  between  T-cells 
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subjected  to  mock  infection  or  infection  with  cither  the  sense  or  ^hse^  m-7 
gene.  Following  antigenic  stimulation,  IL-7  prod^on  peakrf  later  ^ay  7)  and 

Ls  of  greater  duration  than  IL-4,IL-ti,  or  gIFN.  TT-specihcT-celk  stably 

expressing  the  IL-7  gene  showed  higher  TT-speafic  proliferation  than  mc^- 
tlZ  or  antisensf-IL-7.gene-containing  cells  (See  Table  3).  Taken  ^ 
these  data  suggested  that  strategies  to  augment  immune  achvity  against  ^  by 
transduction  of  cytokine  genes  into  antigen-specific  T-cells  might  be  feasible  and 
that  IL-7  might  be  an  attractive  candidate  cytokine  for  these  studies. 
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Project  Description: 

PBMCs  were  incubated  from  HIV  uninfected  volunteers  with  overlapping 
based  epitope  mapping  was  performed. 


Significant  Findings: 

11 HTV  uninfected  controls  have  been  studied  to  date,  with  the  following 
preliminary  results: 


GP120  Peptide  Reactivity  BY  PBMCs  Frkjxa  Norntal  Controls 


Overlapping  Peptides 
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"Mapping  the  T-lymphocyte  Epitopes  in  gpl20  from  PBMCs  from  HIV-infected 
Patients"  -  _ _ _ _ 

Project  Description: 

Incubating  PBMCs  from  HIV  infected  participants  in  the  RV21  and  RV51 
trial  with  overlapping  peptides  covering  the  gpl20  molecule  allows  the 
determination  of  proliferative  T-lymphocyte  epitopes.  In  order  to  determine 
whether  specific  T-lymphocyte  epitope  reactivity,  or  patterns  of  reactivity,  were 
related  to  immunoregulation  of  HTV  infection,  epitope  mapping  must  be 
performed  in  a  cohort  of  infected  individuals.  To  further  elucidate  whether 
different  envelope  vaccine  products  induced  different  cellular  immune  reactivity, 
a  cohort  of  both  gpl60  and  gpl20  recipients  were  utilized. 

Significant  Findings: 

19  gpl60  vaccine  recipients  and  17  gpl20  vaccine  recipients  have  been 
studied  to  date,  with  the  results  to  be  presented  in  November  1994. 


GP120  Peptide  Reactivity  By  PBMCs:  Comparison  Of  GP120 
And  GP160  Recipients 


Overlapping  Peptides 
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Project  Description: 

Using  peptides  in  a  DTH  reaction,  the  purpose  of  this  project  was  to 
attempt  to  map  the  T-lymphocyte  epitopes  in  vivo.  Two  patients  had  their 
epitopes  within  the  V3  loop  well  defined  using  their  CD4  lines.  To  determine 
whether  the  same  epitopes  can  be  measured  using  a  DTH  reaction,  these 
individuals  will  have  peptides  containing  their  previously  defined  epitope  and 
other  non-epitope  sequences  injected  into  their  epidermis.  Sequential 
evaluations  at  24, 48,  and  72  hours  will  determine  whether  there  was  a  specific 
reaction.  Peptides  utilized  for  this  project  will  be  submitted  for  an  IND  from  the 
FDA  in  January  1995.  Planned  enrollment  into  the  trial  is  anticipated  in  early 
to  mid  1995. 

Significant  Findings: 

The  human  use  protocol  associated  with  this  project  has  been  approved; 
work  will  be  initiated  in  early  1995. 


RV21 1  Naive  vs  Memory  Phenotyping _ _ _ 

Project  Description: 

Flow  cytometric  analysis  was  performed  at  ~6  month  intervals  of  routine 
and  CD45  isotype  phenotypes.  This  project  tested  the  hypothesis  that 
memory  (CD45RO)  T-lymphocytes  may  be  preferentially  infected  by  HIV-1.  In 
addition,  there  was  speculation  of  a  defect  in  the  ability  of  HIV  infected  patients' 
T-lymphocytes  to  transition  from  the  naive  to  memory  phenotype.  This  study 
compared  the  phenot5q>es  of  a  subgroup  of  HTV  infected  patients  (selected  for 
"vigorous"  early  response)  at  varying  time  points  in  a  gpl60  vaccine  trial  to 
similar  HTV  infected  patients  who  were  in  the  pre-immimization  stage  of  a  gpl20 
vaccine  trial.  The  objective  was  to  determine  whether  there  were  significant 
differences  in  the  vaccine  recipients  as  compared  to  their  approximately 
matched  controls. 

Significant  Findings: 

12  patients  from  the  Phase  I  gpl60  protocol  and  the  Phase  I  gpl20  protocol 
were  studied  -  (patient  numbers  1, 8, 10, 13, 15, 16, 17, 19, 20, 29, 32,  &  33 ) 
Analyses  were  performed  in  Fall  '91,  Spring  '92,  Fall  '92,  and  Spring  '93 
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Project  Description: 

Flow  cytometric  analysis  was  performed  at  each  protocol  blood  draw  of 
routine  and  CD45  isotype  phenotypes  to  test  the  hypothesis  ^t 
rCD45RO)  T-lymphocytes  may  be  preferentially  infected  by  HIV-1.  In  a  Jiition, 
there  was  speculation  of  a  defect  in  the  abUity  of  HIV  infected  pa^ts  T- 
lymphocytes  to  transition  from  the  naive  to  memory  phenotype.  This  smdy 
assessed  the  basic  and  CD45  isotype  phenotypes  of  27  patiente  a  SPl^O 
vaccine  trial  from  pre-immunization  imtil  the  completion  of  the  trial.  The 
objective  was  to  determine  whether  there  were  significant  (Ranges  m  the 
phenotypes  over  the  course  of  the  gpl20  immunization  series. 


Significant  Findings: 

Acquisition  of  analyzed  data  continues  on  the  27  patients  (p^ent 
numbers  28-60,  excluding  32)  analyzed  prospectively  from  --September  1991  to 

the  present. 


"RV21  n  b  and  c  Phenotyping"  - 


Project  Description: 

Flow  cytometric  analysis  was  performed  at  each  protocol  bloc^  draw  of 
routine  and,  in  a  random  subset,  experimental  phenotypes  were  performed  to 
test  the  hypothesis  that  monitoring  phenotype  changes  over  the  course  of  g^O 
or  placebo  immunization  may  provide  insight  into  the  pathophysiology  of  HIV 
infection  as  well  as  changes  associated  with  repeated  gpl60  immunization. 


Significant  Findings: 

Acquisition  of  data  continues  with  >3,000  samples  processed  over  the  past  year. 
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"Establishment  and  Evaluation  of  CD4+  T-Lymphocyte  Lines  from  HIV-1 
Seropositive  Patients"  - _ _ _ _ _ 


Project  Description: 

CD4+  T  lymphocyte  lines  were  developed  from  eleven  HIV-1  seropositive 
volunteers  enrolled  in  a  double-blind,  placebo  controlled,  phase  H,  gpl60  vaccine 
therapy  trial.  Lines  were  grown  from  PBMC  collected  150  days  post 
immunization  with  gpl60  or  placebo. 

Sigruficant  Findings: 

To  date,  nine  out  of  twenty  of  the  specific  T  cell  lines  were  challenged 
against  a  panel  of  overlapping  peptides  sparming  the  gpl20  LAI  sequence,  "^e 
response  was  heterogeneous,  the  most  recognized  peptides  were  LAI  74  in  the 
Cl  region  and  LAI  306  in  the  V3  region .  In  order  to  evaluate  the  proliferative 
capabiUties  to  heterogeneous  strain  of  HIV-1,  the  specific  lines  were  challenged 
against  a  panel  of  divergent  HIV-1  envelopes  [gpl20MN,  gpl20SF2  (env  2, 3)  and 
gpl60CM  (dade  E)].  Fifty-five  percent  of  the  lines  were  able  to  cross-recognize 
gpl20MN  while  only  22%  cross-reacted  with  gpl20SF2.  Only  the  gpl60  specific 
lines  cross-reacted  with  gpl60CM .  Peptide  LAI  74  seems  to  be  the  common 
epitope  recognized  by  the  aoss-reacting  lines.  To  address  a  functional  property 
of  these  T  cell  lines,  cytotoxic  assays  were  performed.  B-LCL  pulsed  with  antigen 
or  peptides  were  killed  by  3/3  of  the  specific  lines  tested.  Supernatants  from  the 
9  lines  were  assayed  for  presence  of  p24.  Two  out  of  nine  lines  were  positive  for 
p24  with  high  antigen  titer  which  did  not  seem  to  interfere  with  their  functional 
properties. 


"HTV-Envelope  Specific  CD4+  T-Lymphocyte  lines  Developed  from  Two  HTV-l 
Sero]X)sitive  Patients  RecognizeJDifferentJEpitopes^onthe^/3^Loop^^^^^^^^^^^^___ 

Project  Description: 

In  this  project  a  novel  epitope  was  described  for  the  first  time  siti^ted  on 
the  left  side  of  the  V3  loop  and  different  envelope  proteins  developed  in  different 
expression  system  generated  T-lymphocyte  lines  with  the  same  epitope 
specifidty.  CD4+  lines  were  developed  from  seropositive  patients  #2  and  #3 
using  either  gpl20mB(Genentech)  and  gpl60mB  (MGS).  Both  gpl20  and  gpl60 
specific  lines  developed  from  the  two  patients  proliferated  in  response  to  the 
25aa  V3 IHB  loop  (NNTRKSIRIQRGPGRAFVTIGKIGC). 
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Significant  Findings: 

To  define  the  epitope(s)  recognized  by  the  lines,  2  sets  of  peptides  were 
constructed,  one  bearing  serial  truncations  of  three  aa  from  the  amino  terminal 
and  the  other  bearing  the  three  aa  truncations  from  the  carboxyl  terminal  of  the 
25aa  V3  peptide.  The  truncations  were  terminated  at  9aa  length.  Both  gpl20  and 
gpl60  lines  from  patient  2  and  the  gpl60  line  from  patient  3  were  chaUenged 
with  the  V3  truncations.  For  both  lines  from  patient  2  the  epitope  was  defined  as 
RKSIRIQRG  on  the  left  side  of  the  loop  while  for  the  patient  3  gpl60  line  the 
epitope  was  defined  as  AFV'l'IGKIG  on  the  right  side  of  the  loop. 


"Mapping  CD4  T-Lymphocyte  Epitopes  in  a  Long  Term  Survivor"- 
Project  Description: 

Distinctive  immunologic  and  virologic  characteristics  of  long  term 
survivors  may  contribute  to  the  development  of  therapeutic  and  preventive 
vaccines.  A  clinicaUy  and  immunologicaUy  stable  (CD4  count>500  x  4  years) 
adolescent  who  was  perinatally  infected  with  HIV  13.5  years  ago  is 
undergoing  extensive  evaluation  of  viral  phenotype,  genotype  and  virus 
specific  immune  responses. 

CD4  T-l)unphocy te  lines  were  established  from  a  single  time  point  and 
were  used  to  map  the  reactivity  to  various  HIV  envelope  peptides.  Peripheral 
blood  mononuclear  cells  (PBMC)  obtained  by  FicoU  density  centrifugation  were 
subjected  to  3  cycles  of  stimulation,  15  days  apart,  wilh  rcmgpl20  BIB  and 
rcmgpl20  MN,  Each  line  was  tested  for  specificity  using  a  3  day  proliferation 
assay.  In  addition,  the  lines  were  challenged  with  various  HIV  envelope 
proteins  and  reactivity  was  assessed  using  a  3  day  proliferation  assay.  Viral 
burden  was  measured  with  quantitative  PCR  and  env  sequences  were 
determined  by  PCR  cloning  of  a  736  nucleotide  fragment  containing  V1-V3. 


Significant  Findings: 

Viral  burden  in  the  PB  at  age  13.5  years  was  at  the  lower  limit  of 
detection  (1-10  copies/ 100,000  cells).  Env  sequences  were  highly  restricted 
with  less  than  1.5%  total  diversity.  CD4+  T  cell  Unes  were  successfully 
established  with  rcmgpl20  IIIB  and  rcmgpl20  MN  with  lymphocyte 
stimulation  indices  (LSI)  of  49  and  62,  respectively.  The  gpl20  BIB  Ime  cross- 
reacted  with  the  gpl20  MN  molecule  (LSI=14)  while  the  gpl20  MN  line  cross- 
reacted  with  the  gpl20  BIB  molecule  (LSI=20)  as  well  as  a  northern  Thai  strain. 
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gpl60  CM,  (LSI=4).  The  gpl20  IIIB  line  also  reacted  to  peptides  in  the  C2  and 
C5  region  when  challenged  with  11  peptides  partially  covering  the  gpl20 
sequence. 

Preliminary  mapping  of  the  CD4  T  lymphocyte  gpl20  epitopes  from  a 
long  term  survivor  were  determined.  The  gpl20  lines  cross-react  with  gpl20 
molecules  of  different  viral  genotypes  and  fmther  epitope  mapping  reveals 
reactivity  to  a  previously  undescribed  region  of  C2. 


"Mucosal  Immunity  to  HIV-1'*- 
Project  Description: 

The  sera  of  33  HIV-l-infected  individuals,  previously  shown  to  neutralize 
HIV-1  mn  in  vitro,  were  screened  by  EUSA  for  IgA  reactivity  against  rgpl20MN 
and  a  synthetic  V3mn  loop  peptide.  Six  were  selected  for  evaluation  of  the  effect 
of  serum  IgA  from  infected  individuals  on  the  m  vitro  infection  of  susceptible 
target  cells  by  HTV-Imn-  Using  protein  G  immobilized  on  sepharose,  the 
researchers  depleted  the  sera  of  IgG  to  a  level  undetectable  by  nephelometry  and 
viral  envelope-specific  ELISA.  The  IgA  component  of  the  IgG-depleted  serum 
was  affituty-purified  with  immobilized  jacalin,  a  lectin  which  selectively  binds  the 
IgAl  fraction  of  human  inununoglobulin. 

Significant  Findings: 

IgG-depleted  sera  and  purified  IgAl  serum  fractions  showing  IgA 
reactivity  against  rgpl20MN  and  V3mN  hy  ELISA  inhibited  the  in  vitro  infection 
of  CEM-ss  cells  by  HTV-lMN/  but  sera  depleted  of  both  IgG  and  IgAl  did  not. 
These  data  show  that,  like  serum  IgG,  serum  IgA  from  selected  HIV-l-infected 
individuals  were  capable  of  neutralizing  HIV-ImN  in  vitro.  The  biological 
significance  of  this  observation  and  the  identities  of  serum  IgA-recogmzed  HTV-l 
neutralization  epitopes  remain  to  be  determined. 

Parotid  saliva  and  colostrum  of  HIV-1  seropositive  subjects  have  keen 
assayed  for  oligomeric  gpl60-binding  IgA  and  IgG.  The  parotid  saliva  of  some 
HIV-1  infected  individuals  was  found  to  have  low  titer  oligomer-binding  IgA  not 
correlating  with  serum  IgA  envelope  antigen-binding  titer.  The  colostrum  of  4  of 
4  HIV-1  infected  females  demonstrated  both  IgG  and  IgA  oligomer-binding 
activity,  and  preliminary  data  suggests  that  colostral  sIgA,  prepared  by  lectin 
affinity  purification,  is  capable  of  neutralizing  HIV-1  (MN)  in  vitro,  although  with 
much  lower  efficiency  than  unfractionated  lipid-free  colostrum  supernatant  from 
the  same  subject.  Goals  for  FY  95  include  further  functional  and  antigen-binding 
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analyses  of  colostral  immune  responses  to  HIV-1  and  a  comparison  of  mucosal 
immune  responses  to  HTV-l  in  parotid  saliva,  nasal  secretions,  and  genital 
secretions. 


"Cross-Reactivity  between  Clades  of  Serum  from  HTV-l  Infected  Individuals  or 
Envelope-Immunized  Rabbits"  - 

Project  Description: 

The  investigators  synthesized  sets  of  overlapping  12-mer  peptides  wWch 
cover  tine  entire  sequence  of  the  HTV-l  envelope  from  various  clades,  including. 

B  dade  (lab  isolate  LAI/LAV,  MN,  SF2  and  wild-type  isolates  US3  from  North 
America  and  BK132  from  Thailand),  A  dade  (DJ263),  C  dade  (DJ259),  D  dade 
(SE365),  E  dade  (NT235)  and  F  dade  (BZ126).  These  peptides  were  used  to 
investigate  the  linear  antibody  response  from  rabbits  immunized  with  HTV-l 
gpl60,  either  recombinant  or  affinity  purified  from  infected  cell  cultures. 

Significant  Findings: 

Antibody  reactivity  elidted  by  both  immimogens  was  broadly  reactive 
and  was  strongest  in  regions  of  the  envelope  that  have  previo^ly  been 
characterized  as  "constant"  by  genetic  typing.  Antibodies  against  the  following 
epitopes  recognized  sequences  from  all  6  dades  were  investigated:  6  in  gpl20 
induding  3  in  Cl,  1  in  C2, 1  in  C3, 1  in  C5  and  2  in  gp41.  Cross  reactivity  of 
serafrom  patient  infected  with  viruses  of  the  following  genotypes  was  then 
investigated:  B-dade  (from  the  US),  B-dade  (from  Thailand),  and  E-dade  from 
Thailand.  Regions  of  the  envelope  previously  characterized  as  immimodominant 
using  samples  from  B-clades  proved  to  be  immunoreactive  in  the  E-dade 
samples,  as  well.  Reactivity  was  directed  against  the  constant  regions  crossed 
dade  boundaries  in  these  samples  as  well. 
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"Microencapsulation  of  HIV-1  Envelope  Glycoprotein  - 
Project  Description; 

A  new  protocol  was  written  to  assess  the  structural  and  functional  effects 
of  encapsulating  HIV-1  envelope  glycoprotein  in  poly(DL-lactide-co-glycolide) 
(PLG)  microspheres  and  to  investigate  the  feasibility  of  using  such  a  fonnulation 
as  an  HTV  subunit  vaccine.  The  structure  and  function  of  the  glycoprotein 
released  from  loaded  microspheres  will  be  evaluated  by  measuring  binding  to 
CD4  and  against  a  panel  of  monoclonal  antibodies  recognizing  either 

discontinuous  or  linear  epitopes.  HTV  seronegative  rabbits  will  be  ii^unized 

systemically  (IM),  and  postimmunization  sera  will  be  assayed  quantitatively  and 
qualitatively  for  immunogen-binding  antibodies.  These  sera  will  also  be  assayed 
for  their  capacity  to  neutralize  HIV-1  in  vitto,  specifically  addressing  cross 
reactivity  within  and  between  clades.  Cellular  immune  responses  will  be 
measured  by  in  vitro  CTL  assay  of  spleen  cells  from  intraperitoneally  (IP) 
immunized  inbred  mice. 

Significant  Findings: 

Not  applicable  at  this  time. 


-•ss 
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Projects  in  the  Biochemistry/Serology  Laboratory 
Technical  Approach 


"Antibody  Purification"- _ 

Techniques  were  developed  to  quantitatively  remove  antibodies  versus 
the  V3  loop  from  infected  patient  sera.  Numerous  depletions  were  performed. 
They  played  into  the  following  studies: 

1.  Antibodies  vs.  V3  loop  play  a  different  role  in  neutralization  of 
primary  isolates  than  they  do  in  neutralizing  lab  strains. 

2.  Researchers  were  trained  to  perform  these  studies,  allowing 
comparison  of  depletion  of  antibodies  vs.  Thai  E  and  US  B  strains. 


Serology 

Accomplishments: 

Began  administration  on  a  new  laboratory  with  new  functions.  These  new 
functions  are  being  brought  on-line: 

1.  ELISA's:  B-2  microglobulin  assay.  Tetanus  assay  (for  trials) 

2.  Immimoblots:  Quality  checking  previous  results,  assay  of  HIV-1 
peptides  (for  NLM's  V3  study,  for  George  Lowell's  adjuvant  study) 

PEPSCAN 

Accomplishments: 

1.  Completed  Phase  I  PEPSCAN  and  immunoblot  study. 

2.  Developed  new  technique  allowing  use  of  serum  at  much  higher 
dilution  (to  be  presented  at  the  International  Peptide  Symj^sium 
next  Spring). 

3.  Completed  Britta  Wahren  adjuvant  study. 

4.  Completed  George  Lowell  adjuvant  study. 

5.  Manufactured  and  testing  of  peptides  against  6  Clades  of  HIV-1  (A- 
F,  with  2  against  E,  and  4  against  B). 
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Spectrotyping 


Accomplishments: 

1.  Phase  I  study  published. 

2.  Collaboration  established  to  study  antibody  binding  to  V3  loop 
peptides.  This  study  has  recently  been  broadened  to  include 
measurement  of  affinities  between  V3  loop  peptides  and  antibodies 
against  them. 

SIV  Serology 

Accomplishments: 

1.  Elis  blocks  (PEPSCAN)  were  made  and  Quality  controlled.  They 
established  the  pattern  of  seroreactivity  of  infected  monkeys  (both 
with  Elis  and  251). 

2.  EUSA's  based  on  biotin-labeled  peptides  binding  to  strepavidin 
have  been  developed.  These  are  being  used  to  quantitate 
seroreactivity  of  immunized  monkeys.  The  ability  to  measure 
binding  to  peptides  88  and  500  (previously  not  possible)  was 
established. 

Peptide  mapping  strategies 

Accomplishments: 

Peptides  were  made  and  purified  covering  the  entire  sequence  of 
gpl20(LAI).  Two  complete  sets  were  made: 

1.  30-mers  overlapping  by  10  and  12-mers  overlapping  by  eight. 

These  were  used  successfully  to  map  T-cell  lines  by  investigators  in 
this  Program  Area. 

2.  Peptides  were  made  and  are  now  in  the  process  of  being  irmde  tmder 
Good  Laboratory  Practice  Conditions  as  skin-test  antigens  for  a  proposed 
human  use  protocol. 
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IV.  CONCLUDING  REMARKS 


The  Immimoregulation  Program  Area  has  utilized  its  availability  of 
prospective  clinical  samples  and  its  ongoing  development  of  unique  laboratory 
reagents  to  critically  position  itself  to  have  the  ability  to  rapidly  dissect  in  vivo 
HTV  immunoregulation  and  to  define  the  correlates  of  effective 
inununoregulation.  Presently  over  700  volunteers  are  enrolled  in  ongoing 
vaccine  trials  with  nearly  2,500  patients  years  accrued.  These  trials  have  yielded 
valuable  insights  into  HIV  immunoregulation  and  have  predicted  the  immune 
responses  induced  by  current  immimogens  within  seronegative  cohorts.  The 
long  term  follow-up  of  early  Phase  I  studies,  gpl60  and  gpl20,  have  allowed  the 
dissection  of  humoral  and  cellular  epitopes  in  natural  infection  and  the 
identification  of  additional  recognition  sites  induced  by  immune  manipulation. 
In  addition,  the  correlation  of  virologic  parameters  wi^  immime  response, 
though  preliminary,  are  providing  insights  into  HIV  immunoregulation  as  well 
as  the  virologic  consequences  of  induced  immune  pressure.  These  insights  have 
value  not  only  in  the  development  of  innovative  treatment  strategies  for  HIV- 
infected  persons  but  also  will  be  instrumental  in  designing  strategies  for 
preventive  vaccine  developments. 

This  Program  Area  also  demonstrated  its  flexibility  by  quickly  responding 
to  a  major  shift  in  trial  execution  responsibilities.  With  the  withdrawal  of  Wyeth- 
Ayerst  from  these  trials,  this  Program  Area  rapidly  responded  to  the  major 
transition  and  strategically  reorganized  its  resources  to  accommodate  a  major 
work  load  increase  for  the  trial  monitoring  and  execution.  The  current  execution 
model  of  this  trial  with  concurrent  data  platform  design  wiU  serve  as  a  model 
and  blueprint  for  planned  trials  in  other  Program  Areas.  It  is  worthwhile  to  note 
that  even  with  this  transition,  the  gpl60  Phase  n  trial  continues  with  a 
remarkably  low  missed  visit  rate  of  1%. 

Summarily,  the  reagents,  technologies,  and  expertise  developed  in  this 
program  area  have  greatly  contributed  to  the  progress  of  the  HIV  research 
program  and  has  also  been  of  significant  benefit  to  the  scientific  community  at 
large.  As  a  direct  measure  of  productivity,  this  program  area  published  38 
articles  during  this  reporting  period. 
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INTERVENTION  ASSESSMENT 


USAMRMC  Program  Area  Coordinator:  HJF  Scientific  Director: 

Maryanne  Vahey,  Ph.D.  Kenneth  Wagner,  D.O. 


Program  Area  Summary: 

The  objectives  of  the  Intervention  Assessment  Program  Area  focus  on  the 
development  and  evaluation  of  methods  for  rapid  diagnosis  and  quantitation  of 
HIV  as  well  as  the  exploration  of  studies  of  methods  to  assess  interventions. 
Surveillance  of  HTV  incidence  and  disease  progression  in  military  populations 
are  also  areas  of  focus,  emphasizing  longitudinal  natural  history  studies. 


Human  Use  protocols 


Protocol  Number 

Title  (Abbreviated) 

Principal  Investigator 

RVl 

Natural  Histoiy 

Wagner 

RV2 

Core  Diagnostics 

Wagner 

RV5 

Dental  Natural  History**(Completed) 

Konzelman/Winn 

RV22 

Retrospective  Review 

Oster 

RV44 

S)q)hilis(Completed) 

Johnson 

RV67 

Staph  Aureus** 

Decker 

*  Funded  by  the  National  Institute  of  Dental  Research 
**  Funded  by  a  pharmaceutical  firm 


Laboratory  Work  Units 

(Project  Titles  abbreviated) 

I.  Technology  Reduced  to  Practice 

High  Throughput  Liquid  Hybridization  PCR 
Direct  Detection  Fluorescent  Readout  PCR 
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11. 


Clinical  and  Field  Trial  Support 
Prpvpntive  Vaccines  Program  Area 


m. 


Development  of  RT-PCR  assay  for  Clades  B  and  E 

Irutiation  of  Development  of  Quantitative  LH-PCR  Assay  System  for  SIV 

Processing  of  60  DNA/RNA  Template  Preparations  for  Hybidization  Mobility 
Assay 

HTV  Disease  PrpvenHon  Program  Area 

Development  of  LH-PCR  Assay  and  Template  Preparation  Systems  for  LN 
Refinement  of  PCR  Technique  for  Determination  of  215  Mutation 
Completion  of  PCR  analysis  for  RV43  Resistance  Study 
Tmmunoregulation  Pmgram  Area 

Development  of  PCR  method  for  Determination  of  NEO  Gene  Levels 
Intervention  Assessment  Program  Area 

Characterize  the  Dynamics  of  Viral  Influx  and  Afflux 

Characterize  Natural  History  of  Disease  Progression  in  Cohort  of  100  Women 
San  Antonio  Facility 


Natural  History  Support 

Expansion  of  Loss  to  Follow  up 

Retrieval  and  Confirmation  of  Qinical  Data  for  Rapid/Slow  Progressor  Cohort 


Identification  and  Tracking  of  Concordant  Couples 
Section  of  Applied  Immunology 

Evaluate  Usefulness  of  Archived  PBMCs  for  Phenotypic  Marker  Analysis 
Identify  Antigen-Specific  T  cells  in  PB  Using  Flow  Cytometry  ^ 

Develop  New  and  Novel  Cellular  Assays  of  Immune  Function 
Applied  Molecular  and  Cell  Biology 

Complete  Viral  Load  Characterization  in  Slow/Rapid  Progressor  Cohort 

Initiate  in  vitro  Assay  to  Assess  Viral  Infectivity 

Develop  Strategy  for  Amplification  of  Full  Length  Sequences 
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I.  OVERVIEW 


The  Intervention  Assessment  Program  Area  is  divided  into  two  main 
components,  a  clinical  program  and  a  laboratory  program.  Within  the  clinical 
program,  several  longitudinal  studies  comprise  the  primary  work.  Two  natural 
history  protocols,  RVl  and  RV2  collect,  collate  and  store  primary  and 
longitui^nal  clinical  specimens  and  data  from  HIV-infected  persons  across  the 
three  services.  The  data  bases  within  these  two  protocols  currently  track  over 
4500  patients  and  serve  as  the  population  from  which  other  clinical  trials  within 
the  program  derive  cohorts.  The  data  assembled  on  these  protocols  constitutes 
the  central  repository  for  the  surveillance  of  HIV  disease  in  the  military 
population.  These  protocols  are  now  in  the  sixth  year  of  data  collection  and  are 
approaching  the  point  where  enough  endpoints  have  been  collected  so  that 
statistically  meaningful  data  can  be  generated.  Clinical  investigative  efforts 
supported  by  these  protocols  include: 

1.  Documentation  of  HIV  seroconversion  dates 

2.  Documentation  of  all  AIDS  defining  endpoints  and  death 

3.  Maintenance  of  a  strong  quality  assurance  program  for  collected  data 

4.  Assessment  of  racial,  sex  and  age  issues  in  the  naharal  history  of  HIV 

5.  Assessment  of  background  incidence  of  certain  diseases  for  use  as 

historical  controls. 

6.  Provision  of  samples  for  investigative  laboratory  efforts. 

The  laboratory  efforts  are  organized  into  three  work  units.  The  processing 
and  applications  units  are  located  in  the  1600  E.  Gude  Dr.,  Rockville,  MD  facility 
and  the  development  and  investigative  units  cire  located  at  Wilford  Hall  Medical 
Center,  San  Antonio,  TX.  The  primary  work  unit  is  provision  of  the  assessment 
of  the  clinical  and  field  trials  of  the  MMC  ARR  through  the  utilization  of 
validated  surrogate  markers.  A  second  work  unit  supports  the  efforts  in 
practical  assay  development  that  will  ultimately  support  applications  in  the 
clinical  and  field  trial  work  unit.  Twenty  percent  of  the  program  area's  laboratory 
effort  is  devoted  to  assay  refinement  and  technical  validation  of  methodologies  to 
assess  newly  defined  surrogate  markers.  The  third  work  unit  employs  the  natural 
history  protocols  RVl  and  RV2  as  a  basis  on  which  to  formulate  hypotheses. 
Employing  well-defined  study  cohorts  as  models  for  the  analytical  studies  of  the 
natural  history  of  HIV  disease,  this  unit  focuses  on  progression  within  the 
paradigm  of  defining  what  clinical,  immimologic  and  virologic  surroga^ 
markers  are  prognostic  of  the  ultimate  disease  course  and  outcome.  Emphasis  is 
placed  on  the  derivation  of  new  surrogate  markers  of  HIV  disease  by  scrutiny  of 
the  patterns  of  such  markers  in  the  natural  history  setting,  with  the  goal  being 
the  ultimate  application  of  such  methodologies  to  the  assessment  of  clinical  trials. 
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II.  RESEARCH  GOALS  AND  OBJECTIVES 

In  support  of  the  primary  mission  of  the  HTV  Research  Program,  the 
reduction  and  prevention  of  HTV  incidence  among  military  medical  beneficiaries, 
this  program  area  has  the  following  objectives: 

A.  Manage  and  consolidate  the  clinical  data  bases  and  specimen 
repositories  of  the  tri-services. 

B  Derive  and  characterize  new  markers  of  progression  in  the  natural 
history  of  HIV  disease. 

C.  Develop  new  methodologies  to  acciuately  assess  quantitative  and 
functional  markers  of  HIV  disease  progression. 

D. 

disease  progression. 


Support  clinical  and  field  trials  through  the  application  of  validated 
immunologic  and  virologic  methods  for  the  assessment  of  HIV 
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III.  TECHNICAL  APPROACH 

The  Intervention  Assessment  Program  Area  achieves  its  goals  and 
objectives  through  a  series  of  natural  history  studies  and  laboratory  projects. 
These  protocols  and  laboratory  projects  are  described  below: 

Clinical  Studies 


RVl-"The  Natural  History  of  HIV  Infection  and  Disease  in  United  States  Military 
Medical  Beneficiaries**- _ _ _ - _  ■■ 

Protocol  Description: 

The  intent  of  this  study  is  to  systematically  document  the  natural  disease 
progression  of  HIV  infection  in  military  medical  beneficiaries.  RVl  is  the 
primary  natural  history  study  and  is  now  into  its  sixth  year  of  data  collection, 
fitiormation  is  collected  during  each  staging  visit  for  the  HIV  infected  patient  and 
maintained  in  a  database.  The  information  is  then  utiUzed  for  multiple  purposes 
and  protocols.  Unique  aspects  of  the  database  include  documented  cUnical  and 
laboratory  data,  stored  serum  and  cells,  significant  number  of  seroconverters, 
and  a  racially  mbced  population  with  equal  access  to  health  care  which  serves  as 
a  reference  source  for  other  research  Program  Areas  and  protocols. 

Significant  Findings: 

As  of  29  July  1994, 3070  patients  were  enrolled  in  the  Natural  IDstory 
Study  (RVl).  Enrollment  was  215  patients  for  RVl  during  this  reporting  period. 
A  primary  goal  for  this  12  month  reporting  period  was  the  concerted  effort  to 
find  the  lost  to  follow-up  (LTFU)  patients  (patients  not  rehnning  within  18 
months)  or  locate  their  medical  record  data  if  they  had  expired  or  went  to  other 
facilities.  Other  goals  were  to  perform  intense  quality  control  on  the  collected 
data,  ensure  all  data  was  present  on  enrolled  patients  (especially  endpoints),  and 
identify  the  serum  samples  that  can  be  linked  to  the  natural  history  data. 
Tremendous  gains  were  made  in  all  the  above  stated  goals.  For  example, 
WRAMC  was  able  to  complete  148  of  the  172  LTFU(96  since  Oct  93)  patients 
who  were  signed  up  for  RVl,  had  died,  and  had  no  longitudinal  data  (t^  took 
approximately  8-40  hours/ pt).  Also,  at  WRAMC,  LTFU  patients  have  dropped 
from  30%  to  5%.  At  NNMC  35  of  51  LTFU  patients  were  found  for  re-evaluation. 
The  Air  Force  was  able  to  retrieve  a  large  number  of  death  certificates  and  have 
information  or  scheduled  evaluations  on  41  of  their  99  patients  who  were  LTFU. 
They  now  have  death  data  on  64  of  124  patients  deceased. 

Comparing  the  computer  based  data  (laboratory  and  clinical)  to  hard  copy 
generated  data  at  10%  per  month  per  center  has  made  the  data  base  incredibly 
accurate  for  the  many  who  use  it. 
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Patients  Enrolled:  2128 

New  enrollments  during  reporting  period:  215 

Site(s):  Walter  Reed  Army  Medical  Center,  Washington,  DC 

National  Naval  Medical  Center,  Bethesda,  MD 
Wilford  Hall  Air  Force  Medical  Center,  San  Antonio,  TX 
Brooke  Army  Medical  Center,  San  Antonio,  TX 


RV2-*'Core  Protocol  for  HIV  Developmental  Diagnostics  (Adult)"- _ 

Protocol  Descriptioru 

The  purpose  is  to  develop  and  evaluate  new  and/ or  improved  laboratory 
methods  for  establishing  the  diagnosis  of  HIV  infection  and  for  determining  the 
stage  of  illness.  Various  methods  are  utilized  and  developed  to  detect  replicating 
mV  virus,  HIV  antigens  and  HIV  nucleic  adds.  Methods  indude  virus  culture, 
antigen  capture  immxmoassay,  and  polymerase  chain  reaction  (PCR) 
amplification  of  HIV  DNA. 

Significant  Findings: 

The  Core  Diagnostics  Protocol  (RV2)  has  been  imder  heavy  scrutiny  to 
determine  where  each  serum  specimen  is  located  and  to  set  up  a  data  link  that 
will  allow  ready  determination  of  quantity  and  quality  of  specimens.  Although 
this  is  an  ongoing  effort,  great  gains  have  already  been  made.  Specimens  have 
been  located  and  are  catalogued  for  easy  retrieval.  The  ability  to  request  and 
locate  a  specimen  is  at  about  an  80-90%  level.  The  linking  of  ^e  data  bases 
between  the  storage  facility  and  ttxe  HIV  Research  Program  Database  is  ongoing. 

Number  of  Patients  Enrolled:  1825 

New  enrollments  during  reporting  period:  191 

Patient  Visits:  1201 

Site(s):  Walter  Reed  Army  Medical  Center,  Washington,  DC  ^ 

National  Naval  Medical  Center,  Bethesda,  MD 
Wilford  Hall  Air  Force  Medical  Center,  San  Antonio,  TX 
Brooke  Army  Medical  Center,  San  Antonio,  TX 
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RV5-"  The  Natural  History  of  the  Oral  Manifestations  of  HIV  Infection  in  a  U.S. 
Military  Population"-  _ _ _  . 

Background: 

Previous  reports  of  the  Oral  Manifestations  of  HTV  infection  were 
published  by  the  VA  and  the  epidemiology  of  specific  oral  conditior^  by  John 
and  Deborah  Greenspan  of  the  University  of  California  at  San  Francisco  and 
Michael  Click  of  Temple  and  the  University  of  Permsylvania.  However,  all  such 
reports  were  based  on  study  populations  whose  HTV  infections  were  diagnosed 
on  the  basis  of  symptoms  and  therefore  the  majority  were  in  an  advanced  stage. 
The  value  of  the  military  patient  population  was  the  fact  that  they  were  largely 
found  seropositive  by  military  screening  pro^ams  and  therefore  were  mostly 
asymptomatic  and  in  the  early  stage  of  HIV  disease.  About  2/3  of  this 
population  were  asymptomatic  and  1/3  in  Walter  Reed  stages  5  or  6.  They 
therefore  gave  a  superior  cross-sectional  sample  of  the  spectrum  of  HIV  infection 
and  its  oral  manifestations. 

Protocol  Description: 

The  purpose  of  this  protocol  was  to  determine  the  prevalence,  incidence 
and  risk  factors  for  oral  manifestations  of  HTV  infection  with  relation  to  the 
degree  of  immunodeficiency.  This  study  was  designed  to  develop  longitudinal 
data  based  upon  biarmual  examinations.  It  is  unique  in  that  the  patients 
represented  a  wide  range  of  early  to  late  stage  HIV-1  infection.  The  protocol  was 
initiated  in  April  1989  at  the  Walter  Reed  Army  Medical  Center.  Volimteers 
received  a  comprehensive  oral  and  dental  examination  at  study  entry  and  every 
six  months  thereafter.  The  evaluation  included  clinical  examinations  for 
periodontal  diseases,  dental  caries,  and  oral  mucosa  conditions.  Samples  of 
saliva  and  subgingival  dental  plaque  were  collected  at  each  visit  for  microbial 
and  biochemical  assays,  and  a  questionnaire  on  oral  health  related  behavior  was 
administered. 

Significant  Findings: 

The  Dental  Natural  History  Study  discontinued  accessioning  data  in  July 
1994.  Over  the  next  year  analysis  of  data  will  take  place  at  the  National  institute 
of  Dental  Research  at  the  National  Institutes  of  Health,  Bethesda,  MD.  These 
comments  below  are  based  on  examiners  clinical  impressions  and  not  on  data 
analysis: 

In  general  the  oral  health  of  the  volunteer  subject  population  was  superior 
to  most  comparable  non-military  cohorts.  This  was  largely  due  to  the  system 
which  requires  periodic  exams  and  demands  a  certain  level  of  good  oral  health 
for  mobilization  preparedness.  Although  dental  treatment  is  mandated  only  in 
terms  of  crisis,  nonetheless  dental  commanders  are  urged  to  implement 
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programs  geared  to  eiihance  the  oral  health  of  their  target  population.  The 
overall  quality  of  care  is  good;  it  is  accessible  to  active  duty  members  and  it  is 
without  cost  to  the  individual.  The  investigators  saw  very  few,  probably  less 
than  12  %,  in  poor  dental  repair. 

Even  more  significant  was  the  impression  that  the  oral  hygiene  and 
therefore  the  oral  health  of  our  subjects  was  improved  from  visit  to  visit  and 
certaiidy  over  the  duration  of  the  protocol;  this  occurred  despite  progress  of  the 
HIV  disease.  Data  analysis  may  confirm  less  plaque  and  calculus.  The  reason  for 
oral  hygiene  improvement  may  simply  be  the  frequency  of  exam  which  would 
emphasize  oral  health.  It  may  also  represent  the  desire  of  the  volunteer  to  earn 
approbation  from  the  dental  research  team.  The  personal  resjxjnses  of  the 
volunteers  lends  credence  to  this  impression.  Virtually  each  subject,  after  each 
exam  thanked  the  dental  staff  for  their  quality  and  thoroughness  of  procedure, 
the  effort  to  help  them  with  oral  health  needs  and  their  positive  attitude  and 
caring.  The  procedure  was  invariably  described  as  a  positive  experience. 

Another  impression  to  be  verified  by  data  was  the  high  percentage  of 
cigarette  smokers  in  our  population  and  the  pathogenic  effect  of  smoke  on  the 
oral  soft  tissues. 

Number  of  Patients  Enrolled:  1073 

Patient  Visits:  402 

Site(s):  Walter  Reed  Army  Medical  Center,  Washington,  DC 


RV22-’‘The  Cliiucal  Presentation  of  HTV  Infected  Patients  at  Walter  Reed  Army 
Medical  Center"- 

Protocol  Description: 

This  protocol  was  designed  to  evaluate  clinical  and  laboratory  data  on  the 
first  400  adults  seen  in  the  WRAMC  clinic  who  are  infected  with  HIV-1  by 
retrospectively  reviewing  their  records.  ^ 

Significant  Findings: 

This  retrospective  protocol  is  being  conducted  concurrently  with  the  RVl 
Natural  History  study.  50  charts  were  reviewed  in  the  last  year. 

An  addendum  was  submitted  during  the  past  year  requesting  to  extend 
the  duration  of  this  protocol  for  5  years,  ending  in  1998. 
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Number  of  Patients  Enrolled:  Not  applicable 


Patient  Visits:  Not  applicable 

Site(s):  Walter  Reed  Army  Medical  Center,  Washington,  DC 


RV44-"The  Effect  of  HTV  Infection  on  the  Initial  Manifestations  and  Response  to 
Treatment  of  Syphilis"- 

Protocol  Description: 

This  protocol  was  a  collaborative  effort  with  the  CDC  and  Medical  Centers 
at  WRAMC,  NNMC,  Philadelphia,  Baltimore,  Brooklyn,  Sari  Francisco  and 
Houston.  This  study  was  conducted  to  assess  whether  HIV  infected  patients  are 
at  increased  risk  of  failing  treatment  for  early  syphilis  and  to  assess  ^e  effect  of 
an  enhanced  therapy  regimen.  It  was  a  multi-center,  randomized,  double-blind, 
treatment  trial  comparing  usual  therapy  (Penicillin  G  benzathine  2.4  mg  I.M.) 
with  enhanced  therapy  (usual  plus  amoxicillin  6  g/d  and  probenecid  1.5  g/d  for 
14  days). 

Significant  Findings: 

This  protocol  was  closed  to  enrollment  December  31, 1993;  data  analysis 
continues. 

Number  of  Patients  Enrolled:  11 


Site(s):  Walter  Reed  Army  Medical  Center,  Washington,  DC 

National  Naval  Medical  Center,  Bethesda,  MD 
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RV67-"A  Placebo  Controlled  Double-Blinded  Study  of  the  Elimination  of 
Staphylococcus  Aureus  Carriage  in  HIV  infected  Patients  with  Topical 
Antimicrobial  agents 

Protocol  Description: 

The  purpose  of  this  protocol  is  to  determine  the  efficacy  of  topical 
Antimicrobial  agents,  mupirocin  calcium  ointment  and  chlorhexidine  gluconate 
4%  foam  in  the  eradication  of  S.  aureus  Nasal  and  skin  carriage  in  HIV 
seropositive  patients. 

Significant  Findings:  Protocol  in  progress,  no  data  available. 

Number  of  Patients  Enrolled:  99 

Site(s):  National  Naval  Medical  Center,  Bethesda,  MD 
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Laboratory  Component 

The  Intervention  Assessment  Program  Area  -  Laboratory  Component 
achieves  its  objectives  through  the  conduct  of  laboratory  projects  which  utilize 
clinical  specimens  from  ongoing  human  use  studies  in  three  program  areas. 
These  projects  are  briefly  described  below: 

"Derivation  and  Characterization  of  New  Markers  of  Progression  in  the  Natural 
History  of  HIV  Disease"  -  _ 

Significant  Findings: 

Two  significant  study  cohorts  have  been  defined,  the  rapid/ slow 
progression  cohort  and  the  women's  cohort  Extensive  characterization  of 
clinical,  virologic  and  immunologic  markers  in  these  populations  is  underway. 


'Technical  Development  of  New  Methodologies  to  Accurately  Assess 
Quantitative  and  Functional  Markers  of  HIV  Disease  Progression||j _ 

Significant  Findings: 

The  LH-PCR  assay  for  quantitative  viral  load  determination  has  been  filed  for 
patent.  Significant  progress  has  been  made  in  the  development  of  the  fluorescent 
direct  detection  PCR  methodology. 


"Support  of  Clinical  and  Field  Trials  through  the  Application  of  Validated 
Immunologic  and  Virologic  Methods  for  the  Assessment  of  HTV  Disease 
Progression"  - _ _ _ 


Significant  Findings: 

■s 

The  PCR  laboratory  in  Rockville  has  processed  over  4000  samples  to 
include  specimens  for  study  in:  RV21,  RV43,  RV77,  RV78  and  RV91. 
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Rockville  Facility 

Section  of  Assay  Design  and  Implementation 


1.  Technology  Reduced  to  Practice 

a.  High  Throughput  Liquid  Hybridization  PCR 
DOD  Patent  Pending#  08/154416  12/15/93 

b.  Direct  Detection  Fluorescent  Readout  PCR 
Invention  Disclosure  anticipated  by  9/30/94 

2.  Clinical  and  Field  Trial  Support 

a.  Preventive  Vaccines 

-development  of  a  differential  RT-PCR  assay  for  clades  B  and  E 

-  initiation  of  development  of  a  quantitative  LH-PCR  assay  system 

forSIV 

-  processing  of  60  DNA/RNA  template  preparations  for 

hybridization  mobility  assay 

-  processing  60  differential  RT-PCR  dade  B  &  E 

b.  HTV  Disease  Prevention 

-  development  of  quantitative  LH-PCR  assay  and  template 

preparation  system  for  tissue  sections,  whole  tissue  and  fine 
needle  aspirate  preparations  of  lymph  node  materials 

-  refinement  of  the  nested  PCR  technique  for  the  determination  of 


determined  disease  course  and  outcome 

c.  Immunoregulation 

-  development  of  a  quantitative  PCR  method  for  the  determination 
of  NEO  gene  levels  to  be  used  to  track  gene  therapy  vectors 

d.  Intervention  Assessment 


the  215  mutation  in  HIV  infected  persons 
:ompletion  of  the  quantitative  PCR  analysis  of  plasma  and/ or 
serum  viral  load  in  all  patients  in  the  RV-43  trial  which 
Hpmonstrated  that  the  viral  load  marker  significantly 


-  initiation  of  efforts  to  characterize  the  dynamics  of  viral  influx  and 
afflux  in  the  periphery  to  elucidate  the  relationship  of  viral 
load  measures  made  on  plasma,  serum  and  PBMCs  to  the 
status  of  the  germinal  centers 
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-  initiation  of  efforts  to  characterize  the  natural  history  of  HIV 
disease  progression  in  a  cohort  of  100  women 


San  Antonio  Facility 

Section  of  Natural  History  Protocol  Support 

1.  Expansion  of  the  loss  to  follow  up  tracking  of  HIV  infected  Air  Force 

personnel. 

2.  Retrieval  and  confirmation  of  clinical  data  for  the  70  patient  cohort  of  rapid 

and  slow  progressors. 

3.  Continuation  of  identification  and  tracking  of  pairs  of  concordant  HIV  infected 

couples  for  possible  laboratory  studies  (28  pairs  identified  to  date). 

Section  of  Applied  Immunology _ ■ 

1.  Initiation  of  efforts  to  evaluate  the  usefulness  of  archived  PBMCs  for 

phenotypic  marker  analysis  (to  broaden  the  evaluation  of  frozen 
specimens). 

2.  Initiation  of  efforts  to  identify  antigen-specific  T  cells  in  the  peripheral  blood 

using  flow  cytometry  in  place  of  the  lengthy  traditional  MHC  restricted 
cytotoxicity  assays. 

3.  Initiation  of  efforts  to  develop  new  and  novel  cellular  assays  of  immune 

fxmction  in  HIV  infected  persons. 

Section  of  Applied  Molecular  and  Cell  Biology _ 

1.  Completion  of  the  characterization  of  viral  load  in  the  PBMCs  and  serum  of 

HIV  infected  persons  in  a  cohort  of  70  rapid  and  slow  progressing 
individuals. 

2.  Initiation  of  the  derivation  of  an  in  vitro  assay  to  assess  viral  infectivitji  that 

will  employ  quantitative  viral  load  evaluation. 

3.  Development  of  a  strategy  for  the  amplification  of  full  length  viral  sequences 

from  primary  patient  material  for  subsequent  RFLP  and  viral  complexity 
analysis. 
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IV.  CONCLUDING  REMARKS 

The  Intervention  Assessment  Program  Area  has  made  great  progress 
towards  technology  development.  The  Rockville  PCR  facility  was  designated  as 
an  ACTG  reference  laboratory  for  quantitative  PCR.  The  flow  cytometry 
laboratory  at  the  Wilford  Hall  Medical  Center  was  designated  as  a  DAIDS 
reference  laboratory  for  cell  sorting  and  phenotypic  analysis.  The  White  House 
AIDS  Coordinator  made  a  site  visit  to  the  San  Antonio  facility  in  May,  1994.  In 
acknowledgment  of  her  expertise,  the  Program  Area  Coordinator  was  invited  to 
co-author  a  full  length  chapter  on  LH-PCR  methodology  to  the  Cold  Spring 
Harbor  Book  on  Methods  in  PCR .  The  Natural  History  studies  continue  to  offer 
the  program  and  the  scientific  community  at  large  a  tremendous  resource  of 
longitudinal  data  which  will  provide  valuable  insights  into  the  natural  history  of 

mv. 
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